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TITLE: Improved Bacillus Host Cell Modtaget 

TECHNICAL FIELD 

Bacillus sp. are attractive hosts for the production of heterologous proteins due their ability to 
5 secrete proteins directly into the culture medium. They have a high capacity for protein 
secretion, are genetically highly amenable, nonpathogenic and free of endotoxins, and 
consequently a large variety of proteins from different organisms have been efficiently 
produced and secreted in Bacillus sp. he. in Bacillus licheniformis. 

Improved Bacillus host cells that provide better production economy, or better products e.g. 
10 in terms of stability, purity etc. are constantly in demand in the Industry. 



BACKGROUND 

Industrial production In Bacillus sp. of products of interest such as heterologous 
polypeptides, amino acids, carbohydrates etc., even when such a product is secreted into the 

15 medium, very often requires a costly purification step of the product from the culture medium. 
Contaminant polypeptides native to the Bacillus production host cell are secreted into the 
culture medium, and they may have to be removed e.g. in order to ensure the stability of the 
product, or to obtain a sufficient purity of the product. Typically, the native secreted 
contaminant polypeptides could be proteolytic enzymes, nutrient uptake factors, signal 

20 molecules etc. 

Naturally, it is of considerable interest to the industrial producers to reduce the costs 
associated with product purification steps, indeed it would be of commercial value if one or 
more purification steps could be completely eliminated. 

25 SUMMARY 

A problem to be solved by the present invention is how to reduce the necessary product 
purification required when producing products of interest in a Bacillus licheniformis host cell. 
The present invention provides a solution to the problem by reducing the amount of 
contaminant secreted native polypeptide(s) in the culture medium, this is achieved by 

30 reducing the expression of such polypeptide(s) in a mutated host cell. Production in a mutant 
host cell of the invention provides a culture medium with far fewer contaminants, and this in 
turn makes it much easier to purify the product of interest from the culture medium to the 
point where certain previously required steps may be completely eliminated from the 
production process. Production in a mutant host ceil of the- invention may also have a 

35 positive effect on the total product yield and shelf-life, since product stability is often 
hampered by the presence of contaminant polypeptides in the culture medium. 
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Accordingly, in a first aspect the invention relates to a Bacillus licheniformis mutant host cell 
derived from a parent B. licheniformis host cell, which mutant host cell is mutated in one or 
more gene(s) encoding one or more secreted polypeptide(s) which is at least 80% identical 
to one or more of the polypeptides shown in SEQ ID NO's: 2 to 200, preferably at least 85% 
5 identical, more preferably at least 90% identical, still more preferably at least 95% identical, 
and most preferably at least 97% identical to one or more of the polypeptides shown in SEQ 
ID NO's: 2 to 200, wherein the mutant host cell secretes at least 5% less of the one or more 
secreted polypeptide(s) than the parent host cell, when they are cultivated under comparable 
conditions. 

10 

Preferably wherein the mutant host cell secretes at least 10% less, more preferably at least 
20% less, still more preferably at least 30% less, even more preferably at least 40% less, yet 
more preferably at least 50% less, or at least 60% less, or at least 70% less, or at least 80%, 
or most preferably at least 90% less of the one or more secreted polypeptide(s) than the 
15 parent host cell, when they are cultivated under comparable conditions. Most preferably the 
mutant host cell secretes absolutely nothing of the one or more secreted polypeptide(s). 

Comparable conditions of cultivation must be used in order to compare the secretion level of 
one or more secreted polypeptides in a mutant host cell of the invention with that in a parent 
20 host cell. They are cultivated separately under identical conditions in identical setups, of 
course allowing for the usual standard deviations of the operating parameters normally 
associated with growth experiments, such as temperature control etc. The quantification of 
the expression level of one or more secreted polypeptide^) is done by standard text-book 
assay techniques as known in the art, often based on the biological activity of the one or 
| 25 more secreted polypeptide^) i.e. if a secreted polypeptide is an amylase, then an arnylase- 
activity based quantification assay is used. To quantify a secreted polypeptide of unknown 
activity, imrnuno based or mass-spec based assays may be used. 

In a second aspect the invention relates to a process for producing at least one product of 
30 interest in a Bacillus licheniformis mutant host cell, comprising cultivating a BJicheniformis 
mutant host cell as defined in the previous aspect in a suitable medium, whereby the said 
product is produced. 

Finally, an aspect of the Invention relates to a use of a Bacillus licheniformis mutant host cell 
35 as defined in the first aspect for producing at least one product of interest comprising 
cultivating the mutant host cell in a suitable medium whereby the said product is produced. 
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DEFINITIONS 

Nucleic acid construct: When used herein, the term "nucleic acid construct" means a nucleic 
acid molecule, either single- or double-stranded, which is isolated from a naturally occurring 
gene or which has been modified to contain segments of nucleic acids in a manner that 
5 would not otherwise exist in nature. The term nucleic acid construct is synonymous with the 
term "expression cassette" when the nucleic acid construct contains the control sequences 
required for expression of a coding sequence of the present invention. 

Control sequence: The term "control sequences" is defined herein to include all components, 
10 which are necessary or advantageous for the expression of a polypeptide of the present 
invention. Each control sequence may be native or foreign to the nucleotide sequence 
encoding the polypeptide. Such control sequences include, but are not limited to, a leader, 
polyadenylation sequence, propeptide sequence, promoter, signal peptide sequence, and 
transcription terminator. At a minimum, the control sequences include a promoter, and 
15 transcriptional and translational stop signals. The control sequences may be provided with 
linkers for the purpose of Introducing specific restriction sites facilitating ligation of the control 
sequences with the coding region of the nucleotide sequence encoding a polypeptide. 

Operably linked: The term "operably linked" is defined herein as a configuration in which a 
20 control sequence is appropriately placed at a position relative to the coding sequence of the 
DNA sequence such that the control sequence directs the expression of a polypeptide. 

Coding sequence: When used herein the term "coding sequence" is intended to cover a 
nucleotide sequence, which directly specifies the amino acid sequence of its protein product. 
25 The boundaries of the coding sequence are generally determined by an open reading frame, 
which usually begins with the ATG start codon. The coding sequence typically include DNA, 
cDNA, and recombinant nucleotide sequences. 

Expression: In the present context, the term "expression" includes any step involved in the 
30 production of the polypeptide including, but not limited to, transcription, post-transcriptional 
modification, translation, post-translational modification, and secretion. 

Expression vector: In the present context, the term "expression vector" covers a DNA 
molecule, linear or circular, that comprises a segment encoding a polypeptide of the 
35 invention, and which is operably linked to additional segments that provide for Its 
transcription. 
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DETAILED DISCLOSURE 

A Bacillus licheniformis mutant host cell derived from a parent R licheniformis host cell, 
which mutant host cell is mutated in one or more gene(s) encoding one or more secreted 
polypeptide(s) which is at least 80% identical to one or more of the polypeptides shown in 
5 SEQ ID NO's: 2 to 200, wherein the mutant host cell secretes at least 5% less of the one or 
more secreted polypeptide^) than the parent host cell, when they are cultivated under 
comparable conditions. 

The term "parent host cell" in the context of the present invention means a cell which is 
10 genetically identical, or isogenic, to the progeny mutant or mutant cell of the present 
invention, except for the mutated one or more gene(s) encoding one or more secreted 
I polypeptide(s) in said mutant. 

The degree of identity, or %-identity of polypeptide sequences can suitably be investigated 
15 by aligning the sequences using a computer program known in the art, such as "GAP" 
provided in the GCG program package (Program Manual for the Wisconsin Package, 
Version 8, August 1994, Genetics Computer Group, 575 Science Drive, Madison, Wisconsin, 
USA 53711)(Needleman f S.B. and Wunsch, CD., (1970), Journal of Molecular Biology, 48, 
443-453). Using GAP with the following settings for DNA sequence comparison: GAP 
20 creation penalty of 5.0 and GAP extension penalty of 0.3". 

The object of the present invention is to provide a cleaner culture medium so as to reduce 
the product purification to a minimum, and this may be done according to the invention by 
reducing or even completely abolishing the expression of genes expressing native secreted 
I 25 polypeptides via mutagenisation of those genes. One of the very well-known method of 
ensuring that a gene is not expressed into an active polypeptide within a cell is simply to 
delete or partially delete the encoding gene. Many techniques have been described in the art 
on how to specifically delete or partially delete one or more gene(s) in the genome of a cell, 
and . certainly from the genome of a Bacillus licheniformis cell (see e.g. Novozymes A/S WO 
30 01/90393, Novozymes A/S WO 02/00907, and Example 1 herein). Accordingly, a preferred 
embodiment of the present invention relates to a host cell of the first aspect, which is 
mutated by a partial or complete deletion of the one or more gene(s) encoding the one or 
more secreted polypeptide^). 

35 A specific example of such a deletion or partial deletion is shown in an example herein, 
where a gene encoding the native secreted polypeptide shown in SEQ ID NO: 134 is deleted 
from a Bacillus licheniformis host cell. So,. a preferred embodiment of the present invention 
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relates to a host cell of the first aspect, which is mutated by a partial or complete deletion of a 
gene encoding a secreted polypeptide which is at least 80% identical to the polypeptide 
shown In SEQ ID NO: 134, more preferably at least 85%, still more preferably at least 90%, 
even more preferably at least 95%, and most preferably at least 97% identical to the 
5 polypeptide shown in SEQ ID NO: 134. 

As already mentioned, it is an object of the invention to provide a cleaner culture medium, 
and the more secreted contaminant polypeptides that are eliminated, the fewer will have to 
be removed in a subsequent product purification. A preferred embodiment of the present 
10 invention relates to a host cell of the first aspect, which is mutated in two or more genes 
encoding two or more secreted polypeptides. 

The product of Interest to be produced by the mutant host cell of the first aspect may be one 
or more polypeptide^) encoded by one or more heterologous gene(s). Consequently, a 
15 preferred embodiment of the present invention relates to a host cell of the first aspect, which 
comprises one or more heterologous gene(s) encoding one or more heterologous 
polypeptide(s). 

In the industrial production of polypeptides it is of interest to achieve a product yield as high 
20 as possible. One way to increase the yield is to increase the copy number of a gene 
encoding a polypeptide of interest. This can be done by placing the gene on a high copy 
number plasmid. However, plasmlds are unstable and are often lost from the host cells if 
there is no selective pressure during the cultivation of the host cells. Another way to increase 
the copy number of the gene of interest is to integrate it into the host cell chromosome in 
25 multiple copies. Integration of two genes has been described in WO 91/09129 and WO 
94/14968 (Novozymes A/S) the content of which is hereby incorporated by reference. A 
preferred embodiment of the present invention relates to a host cell of the first aspect, 
wherein the heterologous gene(s) is present in at least two copies, preferably at least 4 
copies, and most preferably at least 6 copies. In another embodiment the heterologous 
30 gene(s) is present in at least ten copies. If carried on a plasmid the gene(s) may be present 
in several hundred copies per cell, so In a still further embodiment of the present invention 
the heterologous gene(s) is present in at least 100 copies. 

Integration of two genes closely spaced in anti-parallel tandem to achieve better stability has 
35 been described in WO 99/41358 (Novozymes A/S) the content of which is hereby 
incorporated by reference, as well as the stable chromosomal multi-copy integration of genes 
described in WO 02/00907 (Novozymes A/S) the content of which is incorporated herein by 



10294.000-DK 



6 

reference. A preferred embodiment of the present invention relates to a host cell of the first 
aspect, wherein the heterologous gene(s) are stably integrated into the genome of the cell. 

Selection of chromosomal integrant has for convenience resulted in the use of selectable 
5 markers such as antibiotic resistance markers. However it is desirable if possible to avoid the 
use of antibiotic marker genes. WO 01/90393 discloses a method for the integration of a 
gene in the chromosome of a host cell without leaving antibiotic resistance markers behind in 
the strain, the content of which is hereby incorporated by reference A preferred embodiment 
of the present invention relates to a host cell of the first aspect wherein the heterologous 
10 gene(s) is Integrated into the genome of the cell without leaving any antibiotic resistance 
marker genes at the site of Integration. 



The present invention also relates to nucleic acid constructs comprising a nucleotide 
sequence encoding a product of interest, which may be operably linked to one or more 
15 control sequences that direct the expression of the coding sequence in a suitable host cell 
under conditions compatible with the control sequences. 



A nucleotide sequence encoding a polypeptide ofinterest may be manipulated in a variety of 
ways to provide for expression of the polypeptide. Manipulation of the nucleotide sequence 
20 prior to its insertion into a vector may be desirable or necessary depending on the expression 
vector. The techniques for modifying nucleotide sequences utilizing recombinant DNA 
methods are well known in the art. 

Other ways of increasing the product yield would be to increase promoter activity of the 
25 specific promoter regulating the expression of a specific gene of interest. Also a more 
general increase In the activity of several promoters at the same time could lead to an 
improved product yield. The control sequence may be an appropriate promoter sequence, a 
nucleotide sequence which Is recognized by a host cell for expression of the nucleotide 
sequence. The promoter sequence contains transcriptional control sequences, which 
30 mediate the expression of the polypeptide. The promoter may be any nucleotide sequence 
which shows transcriptional activity in the host cell of choice including mutant, truncated, and 
hybrid promoters, and may be obtained from genes encoding extracellular or intracellular 
polypeptides either homologous or heterologous to the host cell. 

35 Examples of suitable promoters for directing the transcription of the nucleic acid constructs of 
the present invention, especially in a bacterial host cell, are the promoters obtained from the 
E. coli lac operon, Streptomyces coelicolor agarase gene (dagA), Bacillus subtiiis 
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levansucrase gene (sacB), Bacillus licheniformis alpha-amylase gene (amyL), Bacillus 
stearothermophilus maltogenic amylase gene (amyM), Bacillus amyloliquefadens alpha- 
amylase gene (amyQ), Bacillus licheniformis penicillinase gene (penP). Bacillus subtilis xylA 
and xylB genes, and prokaryotic beta-lactamase gene (Villa-Kamaroff et al.. 1978, 
5 Proceedings of the National Academy of Sciences USA 75: 3727-3731), as well as the tac 
promoter (DeBoer et al., 1983, Proceedings of the National Academy of Sciences USA 80: 
21-25). Further promoters are described in "Useful proteins from recombinant bacteria" in 
Scientific American, 1980, 242: 74-94; and in Sambrook et al., 1989, supra. 

Other useful promoters are described in WO 93/10249, WO 98/07846, and WO 99/43835 
(Novozymes A/S) the contents of which are incorporated fully herein by reference. A 
preferred embodiment of the present invention relates to a host cell of the first aspect, 
wherein the heterologous gene(s) are transcribed from a heterologous promoter or from an 
artificial promoter. 

The control sequence may also be a suitable transcription terminator sequence, a sequence 
recognized by a host cell to terminate transcription. The terminator sequence is operably 
linked to the 3' terminus of the nucleotide sequence encoding the polypeptide. Any 
terminator which is functional in the host cell of choice may be used in the present invention. 

The control sequence may also be a suitable leader sequence, a nontranslated region of an 
mRNA which is important for translation by the host cell. The leader sequence is operably 
linked to the 5' terminus of the nucleotide sequence encoding the polypeptide. Any leader 
sequence that is functional in the host cell of choice may be used in the present invention. 

The control sequence may also be a polyadenylation sequence, a sequence operably linked 
to the 3' terminus of the nucleotide sequence and which, when transcribed, is recognized by 
the host cell as a signal to add polyadenosine residues to transcribed mRNA. Any 
polyadenylation sequence which is functional in the host cell of choice may be used in the 
present invention. 

The control sequence may also be a signal peptide coding region that codes for an amino 
acid sequence linked to the amino terminus of a polypeptide and directs the encoded 
polypeptide into the cell's secretory pathway. The 5* end of the coding sequence of the 
35 nucleotide sequence may inherently contain a signal peptide coding region naturally linked in 
translation reading frame with the segment of the coding region which encodes the secreted 
polypeptide. Alternatively, the 5 1 end of the coding sequence may contain a signal peptide 
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coding region which is foreign to the coding sequence. The foreign signal peptide coding 
region may be required where the coding sequence does not naturally contain a signal 
peptide coding region. Alternatively, the foreign signal peptide coding region may simply 
replace the natural signal peptide coding region In order to enhance secretion of the 
5 polypeptide. However, any signal peptide coding region which directs the expressed 
polypeptide into the secretory pathway of a host cell of choice may be used in the present 
invention. 

Effective signal peptide coding regions for bacterial host cells are the signal peptide coding 
10 regions obtained from the genes for Bacillus NCIB 11837 maltogenic amylase, Bacillus 
stearothermophilus alpha-amylase, Bacillus licheniformis subtilisin, Bacillus licheniformls 
beta-lactamase, Bacillus stearothermophilus neutral proteases (nprT, nprS, nprM), and 
Bacillus subtilis prsA. Further signal peptides are described by Simonen and Palva, 1993, 
Microbiological Reviews 57: 109-137. 

15 

The control sequence may also be a propeptide coding region that codes for an amino acid 
sequence positioned at the amino terminus of a polypeptide. The resultant polypeptide is 
known as a proenzyme or propolypeptide (or a zymogen in some cases). A propolypeptide 
is generally inactive and can be converted to a mature active polypeptide by catalytic or 
20 autocatalytic cleavage of the propeptide from the propolypeptide. The propeptide coding 
region may be obtained from the genes for Bacillus subtilis alkaline protease (aprE), Bacillus 
subtilis neutral protease (nprT), Saccharomyces cerevisiae alpha-factor, Rhizomucor miehei 
aspartic proteinase, and Myceliophthora thermophila laccase (WO 95/33836), 

25 Where both signal peptide and propeptide regions are present at the amino terminus of a 
polypeptide, the propeptide region is positioned next to the amino terminus of a polypeptide 
and the signal peptide region is positioned next to the amino terminus of the propeptide 
region. 

30 It may also be desirable to add regulatory sequences which allow the regulation of the 
expression of the polypeptide relative to the growth of the host cell. Examples of regulatory 
systems are those which cause the expression of the gene to be turned on or off in response 
to a chemical or physical stimulus, including the presence of a regulatory compound. 
Regulatory systems in prokaryotic systems include the lac, tac, and trp operator systems. In 

35 yeast, the ADH2 system or GAL1 system may be used. In eukaryotic systems, these include 
the dihydrofolate reductase gene which is amplified in the presence of methotrexate, and the 
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metallothionein genes which are amplified with heavy metals. In these cases, the nucleotide 
sequence encoding the polypeptide would be operably linked with the regulatory sequence. 

The present invention also relates to recombinant expression vectors comprising the nucleic 
5 acid construct of the invention. The various nucleotide and control sequences described 
above may be joined together to produce a recombinant expression vector which may 
include one or more convenient restriction sites to allow for insertion or substitution of the 
nucleotide sequence encoding the polypeptide at such sites. Alternatively, the nucleotide 
sequence of the present invention may be expressed by inserting the nucleotide sequence or 
10 a nucleic acid construct comprising the sequence into an appropriate vector for expression. 
In creating the expression vector, the coding sequence is located in the vector so that the 
I coding sequence is operably linked with the appropriate control sequences for expression. 

The recombinant expression vector may be any vector (e.g., a plasmid or virus) which can be 
15 conveniently subjected to recombinant DNA procedures and can bring about the expression 
of the nucleotide sequence. The choice of the vector will typically depend on the 
compatibility of the vector with the host cell into which the vector is to be introduced. The 
vectors may be linear or closed circular plasmids. 

20 The vector may be an autonomously replicating vector, i.e., a vector which exists as an 
extrachromosomal entity, the replication of which is independent of chromosomal replication, 
e.g., a plasmid, an extrachromosomal element, a minichromosome, or an artificial 
chromosome. 

) 25 The vector may contain any means for assuring self-replication. Alternatively, the vector may 
be one which, when introduced into the host cell, is integrated into the genome and 
replicated together with the chromosome(s) into which it has been integrated. Furthermore, 
a single vector or plasmid or two or more vectors or plasmids which together contain the total 
DNA to be introduced into the genome of the host cell, or a transposon may be used. 

30 

The vectors of the present invention preferably contain one or more selectable markers 
which permit easy selection of transformed cells. A selectable marker is a gene the product 
of which provides for biocide or viral resistance, resistance to heavy metals, prototrophy to 
auxotrophs, and the like. 

35 
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Examples of bacterial selectable markers are the dal genes from Bacillus subtilis or Bacillus 
licheniformis, or markers which confer antibiotic resistance such as ampicillin, kanamycin, 
chloramphenicol or tetracycline resistance. 

5 The vectors of the present Invention preferably contain an element(s) that permits stable 
integration of the vector into the host cell's genome or autonomous replication of the vector in 
the cell independent of the genome. 

For integration into the host cell genome, the vector may rely on the nucleotide sequence 
10 encoding the polypeptide or any other element of the vector for stable integration of the 
vector into the genome by homologous or nonhomologous recombination. Alternatively, the 
) vector may contain additional nucleotide sequences for directing integration by homologous 

recombination into the genome of the host cell. The additional nucleotide sequences enable 
the vector to be integrated into the host cell genome at a precise locations) In the 
15 chromosome(s). To increase the likelihood of integration at a precise location, the 
integrational elements should preferably contain a sufficient number of nucleotides, such as 
100 to 1,500 base pairs, preferably 400 to 1,500 base pairs, and most preferably 800 to 
1,500 base pairs, which are highly homologous with the corresponding target sequence to 
enhance the probability of homologous recombination. The integrational elements may be 
20 any sequence that is homologous with the target sequence in the genome of the host cell. 
Furthermore, the integrational elements may be non-encoding or encoding nucleotide 
sequences. On the other hand, the vector may be integrated into the genome of the host cell 
by non-homologous recombination. 

> 25 For autonomous replication, the vector may further comprise an origin of replication enabling 
the vector to replicate autonomously in the host cell in question. Examples of bacterial 
origins of replication are the origins of replication of plasmids pBR322, pUC19, pACYC177, 
and pACYC184 permitting replication In E. coli, and pUB110, pE194, pTA1060, and pAMftl 
permitting replication in Bacillus. The origin of replication may be one having a mutation 
30 which makes its functioning temperature-sensitive in the host cell (see, e.g., Ehrlich, 1978, 
Proceedings of the National Academy of Sciences USA 75: 1433). 

More than one copy of a nucleotide sequence of the present invention may be inserted into 
the host celt to increase production of the gene product. An increase in the copy number of 
35 the nucleotide sequence can be obtained by integrating at least one additional copy of the 
sequence into the host cell genome or by including an amplifiable selectable marker gene 
with the nucleotide sequence where cells containing amplified copies of the selectable 
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marker gene, and thereby additional copies of the nucleotide sequence, can be selected for 
by cultivating the cells in the presence of the appropriate selectable agent. 

The procedures used to ligate the elements described above to construct the recombinant 
5 expression vectors of the present invention are well known to one skilled in the art (see, e.g., 
Sambrook et al„ 1989, supra). 



The introduction of a vector into a bacterial host cell may, for instance, be effected by 
protoplast transformation (see, e.g., Chang and Cohen, 1979, Molecular General Genetics 
10 168: 111-115), using competent ceils (see, e.g., Young and Spizizin, 1961, Journal of 
Bacteriology 81: 823-829, or Dubnau and Davidoff-Abelson, 1971, Journal of Molecular 
Biology 56: 209-221), electroporation (see, e.g., Shlgekawa and Dower, 1988, Biotechniques 
6: 742-751), or conjugation (see, e.g., Koehler and Thome, 1987, Journal of Bacteriology 
169: 5771-5278). 

15 

A preferred embodiment of the present invention relates to a host cell of the first aspect, 
wherein the heterologous gene(s) are comprised in an operon, preferably a polycistronic 
operon. The term "operon" in the context of the present invention means a polynucleotide 
comprising several genes that are clustered and perhaps even transcribed together into a 

20 polycistronic mRNA, e.g. genes coding for the enzymes of a metabolic pathway. The 
transcription of an operon may be initiated at a promoter region and controlled by a 
neighboring regulatory gene, which encodes a regulatory protein, which in turn binds to the 
operator sequence in the operon to respectively inhibit or enhance the transcription. The 
gene or the operon can be carried on a suitable plasmid that can be stably maintained, e.g. 

25 capable of stable autonomous replication in the host cell (the choice of plasmid will typically 
depend on the compatibility of the plasmid with the host cell into which the plasmid is to be 
introduced) or it can be carried on the chromosome of the host. The said gene may be 
endogenous to the host cell in which case the product of interest is a protein naturally 
produced by the host cell and in most cases the gene will be in it normal position on the 

30 chromosome. If the gene encoding the product of interest is an exogenous gene, the gene 
could either be carried on a suitable plasmid or it could be integrated on the host 
chromosome. In one embodiment of the invention the eubacterium is a recombinant 
eubacterium. Also the product of interest may in another embodiment be a recombinant 
protein. 

35 

The product of interest is any gene product or product of a metabolic pathway which is 
industrially useful and which can be produced in a bacterial cell such as a B. licheniformis. 
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In one preferred embodiment, the heterologous polypeptide(s) is an antimicrobial peptide, or 
a fusion peptide comprising a peptide part which in its native form has antimicrobial activity. 

5 in another preferred embodiment, the heterologous polypeptide(s) has biosynthetic activity 
and produces a compound or an intermediate of interest 

Yet another embodiment relates to a host cell of the first aspect wherein the compound or 
intermediate of interest comprises vitamins, amino acids, antibiotics, carbohydrates, or 
10 surfactants, and preferably the carbohydrates comprise hyaluronic acid. 

In one embodiment the heterologous polypeptide(s) is an enzyme, particularly the enzyme is 
an enzyme of a class selected from the group of enzyme classes consisting of 
oxidoreductases (EC 1), transferases (EC 2), hydrolases (EC 3), lyases (EC 4), isomerases 

15 (EC 5), and ligases (EC 6). Preferably the enzyme is an enzyme with an activity selected 
from the group consisting of aminopeptidase, amylase, amyloglucosidase, mannanase, 
carbohydrase, carboxypeptidase, catalase, cellulase, chitinase, cutinase, cyclodextrin 
glycosyltransferase, deoxyribonuclease, esterase, galactosidase, beta-galactosldase, 
glucoamylase, glucose oxidase, glucosidase, haloperoxidase, hemicellulase, invertase, 

20 isomerase, iaccase, iigase, lipase, lyase, mannosidase, oxidase, pectinase, peroxidase, 
phytase, phenoloxidase, polyphenoloxidase, protease, ribonuclease, transferase, 
transglutaminase, or xylanase. Preferably the enzyme is an amylase or a mannanase. 

A second aspect of the invention relates to a process for producing at least one product of 
25 interest in a Bacillus licheniformls mutant host cell, comprising cultivating a BMcheniformis 
mutant host cell as defined in the first aspect of the invention in a suitable medium, whereby 
the said product is produced. One embodiment relates to a process of the second aspect, 
further comprising Isolating or purifying the product of interest. Suitable media for the 
cultivation is described below as well as methods for the purification or isolation of the 
30 produced product which is an optional additional step to the process of the present invention. 

In the production methods of the present invention, the cells are cultivated in a nutrient 
medium suitable for production of the polypeptide using methods known in the art. For 
example, the cell may be cultivated by shake flask cultivation, small-scale or large-scale 
35 fermentation (including continuous, batch, fed-batch, or solid state fermentations) in 
laboratory or Industrial fermentors performed in a suitable medium and under conditions 
allowing the polypeptide to be expressed and/or isolated. The cultivation takes place in a 
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suitable nutrient medium comprising carbon and nitrogen sources and inorganic salts, using 
procedures known in the art. Suitable media are available from commercial suppliers or may 
be prepared according to published compositions (e.g., in catalogues of the American Type 
Culture Collection). If the polypeptide is secreted into the nutrient medium, the polypeptide 
5 can be recovered directly from the medium. If the polypeptide is not secreted, it can be 
recovered from cell lysates. 

The medium used to culture the cells may be any conventional medium suitable for growing 
the host cells, such as minimal or complex media containing appropriate supplements. Suit- 
10 able media are available from commercial suppliers or may be prepared according to 
published recipes (e.g. in catalogues of the American Type Culture Collection). The media 
are prepared using procedures known in the art (see, e.g.. references for bacteria and yeast; 
Bennett, J.W. and LaSure, L., editors, More Gene Manipulations in Fungi, Academic Press, 
CA, 1991). 

15 

The polypeptides may be detected using methods known in the art that are specific for the 
polypeptides. These detection methods may include use of specific antibodies, formation of 
an enzyme product, or disappearance of an enzyme substrate. For example, an enzyme 
assay may be used to determine the activity of the polypeptide as described herein. 

20 

The resulting polypeptide may be recovered by methods known in the art. For example, the 
polypeptide may be recovered from the nutrient medium by conventional procedures 
including, but not limited to, centrifugation, filtration, extraction, spray-drying, evaporation, or 
precipitation. 

25 

The polypeptides of the present invention may be purified by a variety of procedures known 
in the art including, but not limited to, chromatography (e.g., ion exchange, affinity, 
hydrophobic, chromatofocusing, and size exclusion), electrophoretic procedures (e.g., 
preparative isoelectric focusing), differential solubility (e.g., ammonium sulfate precipitation), 
30 SDS-PAGE, or extraction (see, e.g.. Protein Purification, J.-C. Janson and Lars Ryden, 
editors, VCH Publishers, New York, 1989). 

A third aspect of the present invention relates to the use of a Bacillus licheniformls mutant 
host cell as defined In the first aspect for producing at least one product of interest 
35 comprising cultivating the mutant host cell in a suitable medium whereby the said product is 
produced, and optionally isolating or purifying the produced product 
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The present invention is further illustrated by the following examples, which, however, are not 
to be construed as limiting the scope of protection. The features disclosed in the foregoing 
description and in the following examples may, both separately and in any combination 
thereof, be material for realising the invention in diverse forms thereof. 

5 

EXAMPLES 
Example 1 

The gene encoding a small extracellular protein from a licheniformis is included in the 
10 sequence shown in SEQ ID NO: 133, where the start codon of the protein encoding 
sequence is the ATG in position 601. and the stopcodon is the TAA in position 979. 

A vector designed to allow deletion of the entire open reading frame is constructed as 
follows: 

15 

1) An upstream DNA fragment is prepared by PCR amplification using chromosomal B. 
licheniformis DNA as template and the following primers: 

ECORI <L12 574-594> (SEQ ID NO: 201) 
20 5' -gacfcgaattcgtgcgagttcctccacattcg-3' 

Hindlll BglII<L12 1074-1052> (SEQ ID NO: 202) 
5 ' -gactaagcttagatctactctataagttagt ttgtcacc-3 ' 

25 The amplified fragment is digested with EcoRI og Hindlli, inserted between the EcoRI and 
Hindlll sites in pUC19, and the ligation mixture transformed into E. coli selecting ampicillin 
resistance (200 microg/ml). 

2) The cloned DNA fragment is excised as an EcoRI-Bglll fragment, and ligated to the 5.1 kb 
30 EcoRI-Bglll fragment of pSJ2739 (Described in U.S. Patent 6,100,063, Fig. 10). The ligation 

mixture is transformed into 8. subffls DN1865 (Diderichsen et al., 1990 (Diderichsen, B. f 
Wedsted, U., Hedegaard, L, Jensen, B. R., Sj0holm, C. (1990). Cloning of aldB, which 
encodes a-acetolactate decarboxylase, an exoenzyme from Bacillus brevis. J. Bacteriol. 172, 
4315-4321)), selecting erythromycin resistance (5 microg/ml) at 30 °C. 

35 

3) A downstream DNA fragment is prepared by PCR amplification using chromosomal B. 
licheniformis DNA as template and the following primers: 
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Kpnl Bglll BaraHI<L12 1500-1520> (SEQ ID NO: 203) 
5 ' -gactggtaccagatctggatccgaaaacggttgctgtcaacgg-3 ' 

5 HindIII<L12 2007-1986> (SEQ ID NO: 204) 
5' -gactaagcttatcttttgtggagatgctttgg-3' 

The amplified fragmentet is digested with Kpnl og Hfndlll, and inserted into Kpnl + Hindlll 
digested pUC19. Transformation is into E. colL 

10 

4) A DNA fragment containing a spectinomycin resistance gene (spc) flanked by resolvase 
sites (res) originating from plasmid pAM01 is excised as a 1.5 kb Bcll-BamHf fragment from 
plasmid pSJ3358 (described in U.S.Patent 5,882,888), and inserted into the BamHI site of 
the plasmid constructed above, under 3). Transformation is Into E. coil 

15 

5) The entire n res-spc-res-downstream DNA fragment 0 segment is excised from the plasmid 
prepared under 4), above, using enzymes Bglll and Hindlll, and is inserted in the plasmid 
prepared under 2), above, which has been digested with Bglll and Hindlll. Transformation is 

20 into a subtilis DN1885, selecting spectinomycin resistance (120 ng/ml) and erythromycin 
resistance (5 ng/ml) at 30 °C. 

6) The plasmid constructed under 5), above, is transformed into donor strain PP289-5 
(described in US 5,882,888) for easy transfer into B. Hcheniformis by conjugation. 

25 

B. Hcheniformis strains, which do not produce the small extracellular protein, are constructed 
by the following procedure: 

30 The plasmid constructed under 5), above, is transferred into the B. Hcheniformis strain by 
conjugation from the B. subtilis donor strain constructed under 6), above, as described in 
US5,882,888. Strains, in which the plasmid has integrated into the chromosome, are 
selected by isolation of colonies able to grow at 50 °C on plates containing erythromycin. 
Such colonies are then inoculated into liquid medium without antibiotics, and propagated 

35 overnight at 30 °C. These cultures are used to inoculate further liquid cultures, without 
antibiotics, again propagated overnight at 30 °C. If needed, this is repeated one or more 
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times. Aliquots from each overnight culture are spread on plates with spectinomycin (120 
ng/ml) and incubated overnight at 30 °C, then replica plated onto plates with erythromycin (5 
lig/ml). Colonies able to grow on spectinomycin, but sensitive to erythromycin, are picked 
and further investigated, e.g. by southern analysis and growth experiments. Such colonies 
5 will have the chromosomal gene encoding the small extracellular protein replaced by the res- 
spc-res cassette. 

The spectinomycin resistance gene may subsequently be deleted from the strain by 
introduction of a plasmid expressing the pAMpi resolvase gene, as described in US 
10 5,882,888. 

Alternatively, the res-spc-re$ cassette may be deleted in its entirety using a plasmid 
containing just the joined upstream and downstream regions flanking the gene for the 
extracellular protein, or such a plasmid may be used directly in the first step to delete the 
1 5 gene for the extracellular protein in the B. licheniformis strain. 
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CLAIMS 

1 . A Bacillus licheniformis mutant host cell derived from a parent B. licheniformis host cell, 
which mutant host cell is mutated in one or more gene(s) encoding one or more secreted 
polypeptide(s) which is at least 80% identical to one or more of the polypeptides shown in 

5 SEQ ID NO's: 2 to 200, wherein the mutant host ceil secretes at least 5% less of the one or 
more secreted polypeptide(s) than the parent host cell, when they are cultivated under 
comparable conditions. 

2. The host cell according to claim 1, which is mutated by a partial or complete deletion of 
10 the one or more gene(s) encoding the one or more secreted polypeptide(s). 

3. The host cell according to claim 1 or 2, which is mutated by a partial or complete deletion 
of a gene encoding a secreted polypeptide which Is at least 80% identical to the polypeptide 
shown in SEQ ID NO: 134. 

15 

4. The host cell according to any of claims 1-3, which is mutated in two or more genes 
encoding two or more secreted polypeptides. 

5. The host cell according to any of claims 1-4, which comprises one or more heterologous 
20 gene(s) encoding one or more heterologous polypeptide(s). 

6. The host cell according to claim 5, wherein the heterologous gene(s) is present in at least 
two copies. 

25 7. The host cell according to claim 5 or 6, wherein the heterologous gene(s) are stably 
integrated into the genome of the cell. 

8. The host cell according to any of claims 5-7, wherein the heterologous gene(s) is 
integrated into the genome of the cell without leaving any antibiotic resistance marker genes 

30 at the site of integration. 

9. The host cell according to any of claims 5-8, wherein the heterologous gene(s) are 
transcribed from a heterologous promoter or from an artificial promoter. 



35 



10. The host cell according to any of claim 5-9, wherein the heterologous gene(s) are 
comprised in an operon, preferably a polycistronic operon. 
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11. The host eel! according to any of claims 5-10, wherein the heterologous polypeptide(s) 
is an antimicrobial peptide, or a fusion peptide comprising a peptide part which in its native 
form has antimicrobial activity. 

5 12. The host cell according to any of claims 5 - 10, wherein the heterologous polypeptide(s) 
has biosynthetic activity and produces a compound or an intermediate of interest. 

13. The host ceil according to claim 12, wherein the compound or intermediate of interest 
comprises vitamins, amino acids, antibiotics, carbohydrates, or surfactants. 

10 

14. The host cell according to claim 13, wherein the carbohydrates comprise hyaluronic acid. 

15. The host cell according to any of claims 5-10, wherein the heterologous polypeptide(s) 
is an enzyme, preferably a secreted enzyme. 

15 

16. The host cell according to claim 15, wherein the enzyme is is an enzyme of a class 
selected from the group of enzyme classes consisting of oxidoreductases (EC 1), 
transferases (EC 2), hydrolases (EC 3), lyases (EC 4), isomerases (EC 5), and ligases (EC 
6). 

20 

17. The host cell according to claim 16, wherein the enzyme is an enzyme with an activity 
selected from the group of enzyme activities consisting of aminopeptidase, amylase, 
amyloglucosidase, mannanase, carbohydrase, carboxypeptidase, catalase, cellulase, 
chitinase, cutinase, cyclodextrin glycosyltransferase, deoxyribonuclease, esterase, 

25 galactosidase, beta-galactosldase, glucoamyiase, glucose oxidase, glucosidase, 
haloperoxidase, hemicellulase, invertase, isomerase, laccase, ligase, lipase, lyase, 
mannosidase, oxidase, pectinase, peroxidase, phytase, phenoloxidase, polyphenoioxidase, 
protease, ribonuclease, transferase, transglutaminase, and xylanase. 

30 18. The host ceil according to claim 17, wherein the enzyme is an amylase or a mannanase. 

19. A process for producing at least one product of interest in a Bacillus licheniformis mutant 
host cell, comprising cultivating a BMcheniformis mutant host cell as defined in any of the 
claims 1 - 18 in a suitable medium, whereby the said product is produced. 

35 

20. The process according to claim 19, further comprising isolating or purifying the product of 
interest. 
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21. A use of a Bacillus iicheniformis mutant host eel! as definde in any of the claims 1 - 18 for 
producing at least one product of interest comprising cultivating the mutant host cell in a 
suitable medium whereby the said product is produced. 

22. The use according to claim 21 further comprising isolating or purifying the product of 
interest. 
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ABSTRACT 

TITLE: Improved Bacillus Host Cell. 

A Bacillus Iicheniformis mutant host cell derived from a parent B. licheniformis host cell, 
which mutant host cell is mutated in one or more gene(s) encoding one or more secreted 
5 polypeptide(s) which is at least 80% identical to one or more of the polypeptides shown in 
SEQ ID NO's: 2 to 200, wherein the mutant host cell secretes at least 5% less of the one or 
more secreted polypeptide^) than the parent host cell, when they are cultivated under 
comparable conditions. 
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Patent- oa 
Varemaerkestyrelsen 

1 0 APR. 2002 
Modtaget 



<110> Novozymes A/S 

Andersen, 3ens Tonne 
Clausen, lb Groth 
jorgensen, steen Troels 
01 sen, Peter Bjarke 
Rasmus sen, Michael Dolberg 

<120> improved Bacillus Host Cell 

<130> 10294.000 

<160> 204 

<170> Patentin version 3.1 

<210> 1 

<211> 3405 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . (2906) 
<223> 



<400> 1 
aatgatatca 

tattaaactt 

tgcaaaatga 

cggatacaaa 

ccacaggata 

ccctacaata 

gagaaattca 



aacctttcat 
tcttgctcta 
ttctagtttt 
ccatgaatgt 
tatccacata 
tctatacaca 
ctccaataca 



accgatccct 
tcttatccca 
tagaagtttt 
aacttactca 
tccacatact 
agtttattca 
ttgaatcttt 



ccagtttrcgt 

gcaaaatgaa 

gttgaaaact 

cagcttatcc 

tattcaatat 

cttatacaca 

gaaaattatt 
page 1 



tttgataaaa 
aatgtttgtc 
gaaggaatcg 
taaggataaa 
ttagtataag 
gtaaattgtg 
tctatatata 



ctagcaactc 
acaatgtgtg 
catgattcag 
cacatattac 
aacgtatatt 
cataaatcta 
gaaggatttt 



60 
120 
180 
240 
300 
360 
420 
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tttgaaactg agagaatatt ttaaaagttc gaaactctaa. taattacaaa gaaacattta 480 

tccagaaggg ggaaaacaga ttg aga aaa agt ate gtg cgc tat ttt gtt atg 

Leu Arg Lys Ser lie vaT Arg Tyr Phe vai Met 



10 



get ttt att eta tta ttt gcg tta tec aca ttc etc ace gga gtg cag 
Ala Phe lie Leu Leu Phe Ala Leu Ser Thr Phe Leu Thr Gly Vai Gin 
15 20 25 



ggc ttt tct atg aaa ctg ccg gcc agt gaa azz cca aag cxg exc gcc 
Gly Phe Ser Met Lys Leu Pro Ala ser Glu lie Pro Lys Leu Leu Ala 
110 115 120 



533 



581 



gca act tec gtt ccc gat aaa aag teg cct gag ctt gag aaa get gaa 629 
Ala Thr Ser vai Pro Asp Lys Lys Ser Pro Glu Leu Glu Lys Ala Glu 
30 35 40 



ate tac ggt gat att gat gtg acg tct gat aaa cag acg acg gtt ate 677 

lie Tyr Gly Asp lie Asp Vai Thr Ser Asp Lys Gin Thr Thr vai lie 
45 50 55 

gtg gaa ctg aaa gaa aag teg ctt gcc gaa gca aaa gcg gac gga gaa 725 

vai Glu Leu Lys Glu Lys Ser Leu Ala Glu Ala Lys Ala Asp Gly Glu 
60 65 70 75 

aaa caa acg aag get tct eta aaa aca get cga age aaa gcg ctg aaa 773 

Lys Gin Thr Lys Ala ser Leu Lys Thr Ala Arg ser Lys Ala Leu Lys 
80 85 90 

aca ctt aaa aaa gcg aaa gta aac cgc gaa tac gac cgt gta ttt teg 821 

Thr Leu Lys Lys Ala Lys vai Asn Arg Glu Tyr Asp Arg Vai Phe ser 
95 100 105 

ggc ttt tct atg aaa ctg ccg gcc agt gaa att cca aag ctg etc gcc 869 



gtc aag gaa gtt aaa gcg gtt tat cca aac gca act tac aaa cct gac 917 
vai Lys Glu vai Lys Ala vai Tyr Pro Asn Ala Thr Tyr Lys Pro Asp 
125 130 135 

965 



age gta aaa gga aaa gac gtg aca ctt gca gca gac gcc att tat cca 

Ser vai Lys Gly Lys Asp VaT Thr Leu Ala Ala Asp Ala lie Tyr Pro 
140 145 150 155 

cag atg gat aaa agt gcc ccg ttc ate gga gcg gat cag gca tgg aaa 1013 

Gin Met Asp Lys Ser Ala Pro Phe lie Gly Ala Asp Gin Ala Trp Lys 
160 165 170 

teg ggc tat ace ggt aaa ggc att aag gta gcc gtt att gat acg ggc 1061 

ser Gly Tyr Thr Gly Lys Gly lie Lys vai Ala Vai lie Asp Thr Gly 
175 180 185 

gtg gat tac ace cat ccc gac tta aag aat aat ttc ggc cca tat aag 1109 

vai Asp Tyr Thr His Pro Asp Leu Lys Asn Asn Phe Gly Pro Tyr Lys 
190 195 200 

ggc tat gac ttt gtg gat aat gat tat gat cca cag gaa aca ccg aca 

Gly Tyr Asp Phe VaT Asp Asn Asp Tyr Asp Pro Gin Glu Thr Pro Thr 
205 210 215 



1157 



ggc gac ccg cgc ggc gga gcg act gat cac ggc act cat gtt gca gga 1205 
GTy Asp Pro Arg GTy GTy Ala Thr Asp His GTy Thr His vai Ala GTy 
220 225 230 235 



aca ate gcc gcg aac gga cag att aaa ggc gtg gcg cct gaa gca acg 1253 
Thr He Ala Ala Asn GTy Gin He Lys GTy VaT Ala Pro Glu Ala Thr 
240 245 250 



ctt ctt get tac cgc gtg etc ggc ccc ggc ggc tea ggc aca acc gag 1301 

Page 2 



10294.000.ST25.txt 
Leu Leu Ala Tyr Arg Val Leu Gly Pro Gly Gly ser Gly Thr Thr Glu 
255 260 265 

aat gtg att gcg ggc att gaa aaa gcc gtt gca gac gga gca aaa gtg 1349 
Asn val lie Ala Gly lie Glu Lys Ala val Ala Asp Gly Ala Lys val 
270 275 280 

atg aac etc tea ttg gga aat teg ctg aac age cct gat tat gca aca 1397 
Met Asn Leu Ser Leu Gly Asn ser Leu Asn Ser Pro Asp Tyr Ala Thr 
285 290 295 

age ate gca ctg gac tgg gcg atg get gaa ggg gtt gtc gcc gtt acg 1445 
Ser lie Ala Leu Asp Trp Ala Met Ala Glu Gly val Val Ala Val Thr 
300 305 310 315 

tea aac ggt aac age gga ccg gaa aac tgg acg gtc ggc teg ccg gga 1493 
Ser Asn Gly Asn Ser Gly Pro Glu Asn Trp Thr val Gly ser Pro Gly 
320 325 330 

aca tea agg gtt gcg att tec gtc ggc gca tea cag ctt ccg tat aat 1541 
Thr Ser Arg val Ala lie Ser Val Gly Ala Ser Gin Leu Pro Tyr Asn 
335 340 345 

gag tat teg gtg acg ctt cct teg tat tea tea gca aag gtg atg gga 1589 
Glu Tyr Ser val Thr Leu Pro ser Tyr Ser Ser Ala Lys val Met Gly 
350 355 360 

tac caa gag gaa aag gat ctt gaa gca ttg aac ggt caa gag gtg gaa 1637 
Tyr Gin Glu Glu Lys Asp Leu Glu Ala Leu Asn Gly Gin Glu val Glu 
365 370 375 

etc gtt gaa gcc ggc etc gga caa get gac gat ttc tea ggc aaa gat 1685 
Leu val Glu Ala Gly Leu Gly Gin Ala Asp Asp Phe ser Gly Lys Asp 
380 385 390 39§ 

gtg aaa gga aaa gtt gcg gtt ate cag aga ggc gtc ata cca ttt gtt 1733 
val Lys Gly Lys Val Ala val lie Gin Arg Gly Val lie Pro Phe val 
400 405 410 

gat aag get gaa aat gcc aaa aac gcc ggc get ate gga gcc gtg att 
Asp Lys Ala Glu Asn Ala Lys Asn Ala Gly Ala lie Gly Ala val Tie 
415 420 425 



1781 



tac aat aat gca aca ggg gaa ate gag gca aac gtc atg ggg atg gcc 1829 
Tyr Asn Asn Ala Thr Gly Glu lie Glu Ala Asn Val Met Gly Met Ala 
430 435 440 



1877 



gta ccg acc gtc aaa ttg tea aaa gaa gag ggc gaa aag ctt gtt caa 
val Pro Thr Val Lys Leu Ser Lys Glu Glu Gly Glu Lys Leu Val Gin 
445 450 455 

cag ate aaa gaa ggg aaa cac tec gtt gtc ttt tct ttc aaa ttg gac 1925 
Gin He Lys Glu Gly Lys His Ser Val Val Phe Ser Phe Lys Leu Asp 
460 465 470 475 

aaa aag ctg ggg gaa aca att gcc tea ttc teg tec cgc ggg cct gtc 1973 
Lys Lys Leu Gly Glu Thr lie Ala Ser Phe Ser Ser Arg Gly Pro Val 
480 485 490 

atg gat aca tgg atg att aaa cct gac gtt tea gcg cca ggc gtc aac 2021 
Met Asp Thr Trp Met lie Lys Pro Asp Val ser Ala Pro Gly val Asn 
495 500 505 

Til x93? 125 *E C cc 9 acc c ? c 9 at cc 9 aaa aac ccg tac ggt tac 2069 
lie val ser Thr He Pro Thr His Asp Pro Lys Asn Pro Tyr Gly Tyr 
510 515 520 

ggt tea aaa cag gga aca age atg get tec ccg cat gtc gcg gga acg 2117 

Page 3 
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Gly Ser Lys Gin Gly Thr ser Met Ala ser Pro His val Ala Gly Thr 
525 530 535 



gca gcc ata tta aag cag gcc aaa ccg gat tgg acg cct gag caa ate 
Ala Ala lie Leu Lys Gin Ala Lys Pro Asp Trp Thr Pro Glu Gin lie 
540 545 550 555 



aaa ggc gta ctg atg aat acg gcg gaa aaa ctg acg gat gaa aat gga 

Lys Gly val Leu Met Asn Thr Ala Glu Lys Leu Thr Asp Glu Asn Gly 
560 565 570 

aag cct etc cct cac aat acg caa gga gcg ggc age ate cgc ate atg 

Lys Pro Leu Pro His Asn Thr Gin Gly Ala Gly ser He Arg lie Met 
575 580 585 

gag gcc ctt aaa get tea tec att gta acg ccg ggc age cat tea tac 

Glu Ala Leu Lys Ala ser ser lie Val Thr Pro Gly ser His ser Tyr 
590 595 600 

gga aca ttc ctg aaa gac aaa ggg aaa cag acg aaa aaa caa gcg ttc 

Gly Thr Phe Leu Lys Asp Lys Gly Lys Gin Thr Lys Lys Gin Ala Phe 

605 610 615 



acg att gaa aac ctt tct tea cac aga aaa gcc tat cag etc gaa tac 
Thr lie Glu Asn Leu Ser ser His Arg Lys Ala Tyr Gin Leu Glu Tyr 
620 625 630 635 



tec ttt aaa gga acg ggc ate acg gta tea gga acg gaa cga gtc gtg 

ser Phe Lys Gly Thr Gly lie Thr Val Ser Gly Thr Glu Arg val val 

640 645 650 

gta ccg gcc aat caa aca ggt aaa gca gcg gca aaa gta acc gtc aat 

val Pro Ala Asn Gin Thr Gly Lys Ala Ala Ala Lys val Thr val Asn 

655 660 665 

tec gcg aaa acg aaa gca ggc aca tat gaa ggc acg gtt tac ate cgt 

ser Ala Lys Thr Lys Ala Gly Thr Tyr Glu Gly Thr val Tyr lie Arg 

670 675 680 

gaa gac gga aga aaa gtc gcc gaa ate ccg etc eta ttg ate gtc aaa 

Glu Asp Gly Arg Lys val Ala Glu lie Pro Leu Leu Leu lie val Lys 

685 690 695 

gag cca gac tac ccg cgc gtc aca tec gta aca gtt gaa ccg gga gca 

Glu Pro Asp Tyr Pro Arg Val Thr Ser Val Thr Val Glu Pro Gly Ala 

700 705 710 715 



aag cag ggc get tac acg ate gaa gcc tac ctg ccg ggc ggg get gaa 
Lys Gin Gly Ala Tyr Thr lie Glu Ala Tyr Leu Pro Gly Gly Ala Glu 
720 725 730 



gag etc gca ttt etc gtc tat gat gaa aac ctg aac ctt etc ggc cag 
Glu Leu Ala Phe Leu val Tyr Asp Glu Asn Leu Asn Leu Leu Gly Gin 
735 740 745 

gee ggc gtt tac aaa aac cag ggc aaa ggc tat caa tct tat caa tgg 
Ala Gly val Tyr Lys Asn Gin Gly Lys Gly Tyr Gin Ser Tyr Gin Trp 
750 755 760 

aac ggc aaa ate aat gac gcc gca tec ctt aag tec gga aaa tac tat 
Asn Gly Lys lie Asn Asp Ala Ala Ser Leu Lys Ser Gly Lys Tyr Tyr 
765 770 775 



atg ctt gcc tat gca tee gcc aaa ggg aaa tea age tac gta ttg acg 
Met Leu Ala Tyr Ala ser Ala Lys Gly Lys ser Ser Tyr val Leu Thr 
780 785 790 795 

gaa gac cct ttt ate gtc gaa taatgacaag ccttgttgag aaccactcaa 

Page 4 
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Glu Asp pro Phe lie Val Glu 
800 

caaggctttrt ttatgttaaa atacggataa tgcgttcagg agaagctccc ccttctcttc 2996 

aaaacgtgaa aaaagcaatc ggaggacatc gtgtatatgc tttcttttat cgtattattc 3056 

ggcttatcct tcattattgt ctgctttata tttttcacga ttttgtactt cgccgtcaac 3116 

ctgcagaagc gcgagcccaa gccttttcaa aaagctgcgg agcaaaccgt cgataccatc 3176 

atcctcattrc cgatcagctg gctgtttacc gctttataca tatgcattct gtttattctt 3236 

ttcccaaticc gccattttct cgattttttt cagcaaaaac gctaaattga ctgatgaaac 3296 

gcttcggcca gcagccggta tgaatccaat ctgtcttgaa aatcgtgggt gatcgtcacc 3356 

gccatgattt cgtccgttcc gtaagcgccg gccagttcaa gcagctgtt 3405 

<210> 2 

<211> 802 

<212> PRT 

<213> Bacillus licheniformis 

<400> 2 

Leu Arg i_ys ser He val Arg Tyr Phe val Met Ala Phe lie Leu Leu 
1 5 10 15 

Phe Ala Leu ser Thr Phe Leu Thr Gly val Gin Ala Thr ser Val Pro 
20 25 30 

Asp Lys Lys Ser Pro Glu Leu Glu Lys Ala Glu lie Tyr Gly Asp lie 
35 40 45 

Asp Val Thr Ser Asp Lys Gin Thr Thr val lie val Glu Leu Lys Glu 
50 55 60 

Lys Ser Leu Ala Glu Ala Lys Ala Asp Gly Glu Lys Gin Thr Lys Ala 
65 70 75 80 

ser Leu Lys Thr Ala Arg Ser Lys Ala Leu Lys Thr Leu Lys Lys Ala 
85 90 95 

Lys val Asn Arg Glu Tyr Asp Arg val Phe Ser Gly Phe Ser Met Lys 
100 105 110 

Leu Pro Ala Ser Glu lie Pro Lys Leu Leu Ala val Lys Glu Val Lys 
115 120 125 

Ala Val Tyr Pro Asn Ala Thr Tyr Lys Pro Asp Ser Val Lys Gly Lys 
130 135 140 
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Asp Val Thr Leu Ala Ala Asp Ala lie Tyr Pro Gin Met Asp Lys Ser 
145 150 155 160 

Ala Pro Phe lie Gly Ala Asp Gin Ala Trp Lys ser Gly Tyr Thr Gly 
165 170 175 

Lys Gly lie Lys val Ala val lie Asp Thr Gly val Asp Tyr Thr His 
180 185 190 

Pro Asp Leu Lys Asn Asn Phe Gly Pro Tyr Lys Gly Tyr Asp Phe Val 
195 200 205 

Asp Asn Asp Tyr Asp Pro Gin Glu Thr pro Thr Gly Asp Pro Arg Gly 
210 215 220 

Gly Ala Thr Asp His Gly Thr His val Ala Gly Thr lie Ala Ala Asn 
225 230 235 240 

Gly Gin lie Lys Gly val Ala Pro Glu Ala Thr Leu Leu Ala Tyr Arg 
245 250 255 

val Leu Gly Pro Gly Gly Ser Gly Thr Thr Glu Asn Val lie Ala Gly 
260 265 270 

He Glu Lys Ala val Ala Asp Gly Ala Lys Val Met Asn Leu Ser Leu 
275 280 285 

Gly Asn ser Leu Asn ser Pro Asp Tyr Ala Thr ser lie Ala Leu Asp 
290 295 300 

Trp Ala Met Ala Glu Gly Val Val Ala Val Thr Ser Asn Gly Asn Ser 
305 310 315 320 

Gly Pro Glu Asn Trp Thr val Gly ser Pro Gly Thr ser Arg val Ala 
325 330 335 

lie Ser val Gly Ala Ser Gin Leu Pro Tyr Asn Glu Tyr ser Val Thr 
340 345 350 

Leu Pro Ser Tyr ser Ser Ala Lys val Met Gly Tyr Gin Glu Glu Lys 
355 360 365 

Asp Leu Glu Ala Leu Asn Gly Gin Glu val Glu Leu Val Glu Ala Gly 
370 375 380 

Leu Gly Gin Ala Asp Asp Phe Ser Gly Lys Asp Val Lys Gly Lys Val 
385 390 395 400 

Ala val lie Gin Arg Gly val lie Pro Phe Val Asp Lys Ala Glu Asn 
405 410 415 
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Ala Lys Asn Ala Gly Ala lie Gly Ala val lie Tyr Asn Asn Ala Thr 
420 425 430 

Gly Glu lie Glu Ala Asn Val Met Gly Met Ala val Pro Thr val Lys 
435 440 445 

Leu ser Lys Glu Glu Gly Glu Lys Leu Val Gin Gin lie Lys Glu Gly 
450 455 460 

Lys His Ser val Val Phe Ser Phe Lys Leu Asp Lys Lys Leu Gly Glu 
465 470 475 480 

Thr lie Ala Ser Phe ser ser Arg Gly Pro Val Met Asp Thr Trp Met 
485 490 495 

lie Lys Pro Asp Val ser Ala Pro Gly val Asn lie Val Ser Thr lie 
500 505 510 

pro Thr His Asp Pro Lys Asn Pro Tyr Gly Tyr Gly Ser Lys Gin Gly 
515 520 525 

Thr ser Met Ala Ser pro His val Ala Gly Thr Ala Ala lie Leu Lys 
530 535 540 

Gin Ala Lys Pro Asp Trp Thr Pro Glu Gin lie Lys Gly Val Leu Met 
545 550 555 560 

Asn Thr Ala Glu Lys Leu Thr Asp Glu Asn Gly Lys Pro Leu Pro His 
565 570 575 

Asn Thr Gin Gly Ala Gly ser lie Arg He Met Glu Ala Leu Lys Ala 
580 585 590 

ser Ser lie val Thr Pro Gly ser His ser Tyr Gly Thr phe Leu Lys 
595 600 605 

Asp Lys Gly Lys Gin Thr Lys Lys Gin Ala Phe Thr lie Glu Asn Leu 
610 615 620 

Ser Ser His Arg Lys Ala Tyr Gin Leu Glu Tyr Ser Phe Lys Gly Thr 
625 630 635 640 

Gly lie Thr Val Ser Gly Thr Glu Arg Val Val val Pro Ala Asn Gin 
645 650 655 

Thr Gly Lys Ala Ala Ala Lys val Thr val Asn Ser Ala Lys Thr Lys 
660 665 670 

Ala Gly Thr Tyr Glu Gly Thr val Tyr lie Arg Glu Asp Gly Arg Lys 
675 680 685 
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val Ala Glu lie Pro Leu Leu Leu He Val Lys Glu Pro Asp Tyr Pro 
690 695 700 

Arg Val Thr Ser Val Thr val Glu Pro Gly Ala Lys Gin Gly Ala Tyr 
70S 710 715 720 

Thr lie Glu Ala Tyr Leu Pro Gly Gly Ala Glu Glu Leu Ala Phe Leu 
725 730 735 

val Tyr Asp Glu Asn Leu Asn Leu Leu Gly Gin Ala Gly Val Tyr Lys 
740 745 750 

Asn Gin Gly Lys Gly Tyr Gin ser Tyr Gin Trp Asn Gly Lys lie Asn 
755 760 765 

Asp Ala Ala ser Leu Lys Ser Gly Lys Tyr Tyr Met Leu Ala Tyr Ala 
770 775 780 

ser Ala Lys Gly Lys ser ser Tyr val Leu Thr Glu Asp Pro Phe lie 
785 790 795 800 

Val Glu 



<210> 3 

<211> 2918 

<212> DNA 

<213> Bacillus licheniformis 

<220> 

<221> CDS 

<222> CS0D.-C2573) 

<223> 

<400> 3 

ctggtttaca ttcggcggct acggtgcgga gaatgttcat cctttttttg agctgtcggg 60 

ttctcccctc tggtttgttg tctcacgcct gttcattgac tggtggtcgc tttgctttct 120 

gatttttctc ggcttggcgg gagtgctgat cgcaaagaaa gagcagcttg ctctatggct 180 

gccgcttgcg tggtcctcgg gtttaatgct ccttttcaaa ttcaatatat cctttaaagg 240 

gctgctcccg ggggaaggca tgctgttgtc catccatgca gcaggagctt ccccgattct 300 

ggccgcatca gtcagcgaag gtgcagtttt cgtattatgg ctgatttcat atgtggcgac 360 

cgccaaaaaa taggattcct catattgctg tcttaatctc cgcagagggt ctgccgtttt 420 

ttccttcccg cttgtttaaa tcctcctctt tttcctcata atgataagaa cattttattt 480 
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atccgggagg agatttgaac atg gac ata atg acg gac aag egg gtc cgt t-ta 533 
^ w Met Asp He Met Thr Asp Lys Arg val Arg Leu 

1.5 10 

acc ate aag acg ata cgc gca ttt ttg ttc atg gga gca ttg atg ctg 581 
Thr He Lys Thr He Arg Ala Phe Leu Phe Met Gly Ala Leu Met Leu 
15 20 25 

ate ttc ctt tea ate gtt gtc atg acg gtg gtc ttg gcg gec aaa tgg 629 
lie Phe Leu Ser He Val val Met Thr val Val Leu Ala Ala Lys Trp 
30 35 40 

caa ggc get cct teg att cag gtg ccg agg tct acc gtg ctg tat gac 677 
Gin Gly Ala Pro Ser He Gin val Pro Arg Ser Thr val 



ttc egg cac cac ggc ttt gac tat atg 
Phe Arg His His Gly Phe Asp Tyr Met 
100 105 

agg atg ggc ggc gec etc att gec gat tta aag gcg atg tec aaa gtt 
Arg Met Gly Gly Ala Leu lie Ala Asp Leu Lys Ala Met Ser Lys Val 
110 115 120 



ggc cac gat aaa aca tgg aaa aga aag tgg aat gaa get ttt tat acg 

Gly His Asp Lys Thr Trp Lys Arg Lys Trp Asn Glu Ala Phe Tyr Thr 

140 145 150 155 

ata agg ctt gaa caa aac tac aca aag aaa gat att ttg gaa ggc tat 

lie Arg Leu Glu Gin Asn Tyr Thr Lys Lys Asp lie Leu Glu Gly Tyr 

160 165 170 



tta aat acg att tat tac ggg cat gga gca tac gga ate gaa gcg get 1061 
Leu Asn Thr lie Tyr Tyr Gly His Gly Ala Tyr Gly lie Glu Ala Ala 
175 180 185 

1109 



Phe val Asn Glu Lys Lys Ala Lys Glu Arg Gin Glu Met lie Leu Thr 

225 230 235 



725 



^iy Ala Pro Ser lie Gin vaT Pro Arg ser Thr val Leu Tyr Asp 
45 50 55 

gga age gga aag caa atg ggg gaa acg cat tac ggg caa aag egg tac 
Gly ser Gly Lys Gin Met Gly Glu Thr His Tyr Gly Gin Lys Arg Tyr 
60 65 70 75 

tgg gtt teg ctg aag aac ate aat ccc gca gtc ate gat gec acg ctt 773 



Trp Val Ser Leu Lys Asn lie Asn Pro Ala Val lie Asp Ala Thr Leu 
80 85 90 

gec gtt gaa gac egg aac ttt ttc egg cac cac ggc ttt gac tat atg 821 
Ala val Glu Asp Arg Asn Phe ~ 1 ~ " 

95 



869 



cag gga gec age acc ate acc cag caa tat gcg aga aac etc tac etc 917 
Gin Gly Ala ser Thr He Thr Gin Gin Tyr Ala Arg Asn Leu Tyr Leu 
125 130 135 



965 



1013 



1157 



tec egg ctg tat ttt ggc aag egg gec aaa gat ate aat acg gcg gag 
Ser Arg Leu Tyr Phe Gly Lys Arg Ala Lys Asp lie Asn Thr Ala Glu 
190 195 200 

get gca atg ctt gec ggc att cca aag ggt cct tea gtt tat teg ccc 
Ala Ala Met Leu Ala Gly lie Pro Lys Gly Pro Ser Val Tyr Ser Pro 
205 210 215 

ttt gtc aat gaa aaa aaa gcg aaa gaa cgc cag gaa atg ate ctg aca 1205 
Phe val Asn Glu Lys Lys 
220 225 



atg atg gag aaa caa aac aag ctg acg gaa atg cag gcg gca gca ctg 1253 
Met Met Glu Lys Gin Asn Lys Leu Thr Glu Met Gin Ala Ala Ala Leu 
240 245 250 

aaa aaa atg ccg etc cgc ttt gaa aaa cag gat aag caa aca acc gaa 1301 
Lys Lys Met Pro Leu Arg Phe Glu Lys Gin Asp Lys Gin Thr Thr Glu 
255 260 265 
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aaa acc get ccg tac ttt tat gac gaa get gtt aaa gaa att teg cga 1349 
Lys Thr Ala pro Tyr Phe Tyr Asp Glu Ala Val Lys Glu lie ser Arg 
270 275 280 



ttg ctg cgt ttg acg ccg gag caa gcg gaa aca ggc ggc tac aac gta 
Leu Leu Arg Leu Thr Pro Glu Gin Ala Glu Thr Gly Gly Tyr Asn Val 
285 290 295 



atg atg age ggg atg ttc gac aaa tea etc aac ggc tat aca tct gtt 
Met Met Ser Gly Met Phe Asp Lys Ser Leu Asn Giy Tyr Thr Ser Val 
525 530 535 
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1397 



ttc acc acg etc aac ccg cgt etc caa aaa att gee gag gat acg ate 1445 
Phe Thr Thr Leu Asn Pro Arg Leu Gin Lys lie Ala Glu Asp Thr lie 
300 305 310 315 



1493 
1541 



gaa cac acg ata gat teg tea tec gac att cag gcg gga ttt gca gcg 
Glu His Thr lie Asp Ser Ser Ser Asp lie Gin Ala Gly Phe Ala Ala 
320 325 330 

ate aac ccg tec gac ggc age gtt etc gcg ctt gtc gaa gga cgc gac 
lie Asn Pro Ser Asp Gly ser val Leu Ala Leu Val Gly Gly Arg Asp 
335 340 345 

tac gaa aaa age cct ttt aac cgc gta acg cag get atg egg cag ccc 1589 
Tyr Glu Lys ser Pro Phe Asn Arg Val Thr Gin Ala Met Arg Gin Pro 
350 355 360 

ggc tec acc atg aag cct ttc ctt tat tat teg gcg gtt caa aac ggc 
Giy Ser Thr Met Lys Pro Phe Leu Tyr Tyr Ser Ala val Gin Asn Gly 
365 370 375 

ttt aca ccg gec acc cga atg agg age gcg gaa acg aca ttt gag etc 1685 
Phe Thr Pro Ala Thr Arg Met Arg Ser Ala Glu Thr Thr Phe Glu Leu 
380 385 390 395 



1637 



1733 



1781 



ggg caa ggc age get tat tec ccg age aac tat cac ggc tat tat gca 
Gly Gin Giy ser Ala Tyr Ser Pro ser Asn Tyr His Gly Tyr Tyr Ala 
400 405 410 

gac ggt ccg ate acg ctt ctg cag gca ctg get ttg tec gat aac att 
Asp Gly pro lie Thr Leu Leu Gin Ala Leu Ala Leu ser Asp Asn He 
415 420 425 

tac gec gtg aaa acc cac ctt ttc etc ggc atg gac aaa ctg att gat 1829 
Ala val Lys Thr His Leu Phe Leu Gly Met Asp Lys Leu lie Asp 



Tyr 

430 435 440 

gee gca aag caa ttc ggc ate aac age ccg ctg caa aaa gtg ccg teg 
Ala Ala Lys Gin Phe Gly lie Asn Ser Pro Leu Gin Lys VaT Pro ser 
445 450 455 

ctt gcg etc gga aca tec cct gtg aag ccg att gaa atg gtg aac gga 
Leu Ala Leu Gly Thr ser Pro VaT Lys Pro lie Glu Met Val Asn Gly 
460 465 470 475 

tac gee atg ttt gec aac ggc ggg aaa aaa ate gaa cct tec ttt att 
Tyr Ala Met Phe Ala Asn Gly Gly Lys Lys lie Glu Pro Ser Phe lie 
480 485 490 

acg aaa att acc gat ccg aac ggg aag gtt ctt tat gaa aaa ccg aag 2021 
Thr Lys lie Thr Asp Pro Asn Gly Lys Val Leu Tyr Glu Lys Pro Lys 
495 500 505 

egg age aaa caa ate ctt gac cca aaa gcg get ttt ate acg gcg aac 2069 
Arg ser Lys Gin lie Leu Asp Pro Lys Ala Ala Phe lie Thr Ala Asn 
510 515 520 



1877 
1925 
1973 



2117 
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acc ggc egg acg ate gca gat cag ctg acg cgc cga tac gee gga aaa 2165 



gc egg acg ate gca gat cag ctg acg cgc cga tac gec gga aaa 
Thr Gly Arg Thr He Ala Asp Gin Leu Thr Arg Arg Tyr Ala Gly Lys 
540 545 550 555 



2213 



teg gga acg acc age acc gac age tgg atg ate ggc ttt tat ccc ggt 

ser Gly Thr Thr Ser Thr Asp Ser Trp Met lie Gly Phe Tyr Pro Gly 
560 565 570 

ctt get tea ggc gtg tgg acg gga tat gac aaa gag egg aca ate gat 2261 

Leu Ala ser Gly val Trp Thr Gly Tyr Asp Lys Glu Arg Thr lie Asp 
575 580 585 

gee gtc gca gag aaa aac tat gee aaa caa att tgg get gag ttt atg 2309 

Ala val Ala Glu Lys Asn Tyr Ala Lys Gin lie Trp Ala Glu Phe Met 
590 595 600 



gaa aaa gcg ctt gaa gac gcg ccc gec gca get tta atg ccg cct gaa 2357 
Glu Lys Ala Leu Glu Asp Ala Pro Ala Ala Ala Leu Met Pro Pro Glu 
605 610 615 



ggc gtg aaa ggg atg tac ate gac ccg get aca ggt tat gcg gcg gcg 2405 
Gly val Lys Gly Met Tyr lie Asp Pro Ala Thr Gly Tyr Ala Ala Ala 
620 625 630 635 



ccc age tgc ccg tec aaa tat ttc get tat ttt ate aaa ggt act gaa 2453 

Pro Ser Cys Pro Ser Lys Tyr Phe Ala Tyr Phe lie Lys Gly Thr Glu 
640 645 650 

ccc gag cag gtt tgc tat gga aag gaa ate tat aag gag caa aac gec 2501 

Pro Glu Gin val Cys Tyr Gly Lys Glu lie Tyr Lys Glu Gin Asn Ala 
655 660 665 

ggg cac gaa aag ccc gec get ccc ccc cat aag egg caa aag tgg tgg 2549 

Gly His Glu Lys Pro Ala Ala Pro Pro His Lys Arg Gin Lys Trp Trp 

670 675 680 



gaa aaa tgg ttt aaa aaa gga gaa taaacttttt agggggatag acgaaccecc 2603 
Glu Lys Trp Phe Lys Lys Gly Glu 
685 690 



eggacttcat ggcagtcegg ggggtttttc etattgetgg agcagtccct ttttcagctc 2663 

gtctgatgaa cggtcccaaa gcccttgatc atggtttttc agaaaategg caagaacgeg 2723 

cttagaacct tcatccatat gctcgacgat aatcttccgc ttcatcgact tatccattaa 2783 

attgacgtgc teeggaageg atttgtagee gcggcggatg cttctgtcga ccgtcatttc 2843 

gcatgccgtc acacccgcat aataagggee ttcttccctg eggtcgateg taaceeacac 2903 

aagccagtaa ggttt: 2918 

<210> 4 
<211> 691 
<212> PRT 

<213> Bacillus licheniformis 
<400> 4 

Met Asp lie Met Thr Asp Lys Arg Val Arg Leu Thr lie Lys Thr lie 
1 5 10 15 
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Arg Ala Phe Leu Phe Met Gly Ala Leu Met Leu lie Phe Leu Ser He 
20 25 30 

val val Met Thr val val Leu Ala Ala Lys Trp Gin Gly Ala Pro Ser 
35 40 45 

lie Gin val Pro Arg Ser Thr Val Leu Tyr Asp Gly Ser Gly Lys Gin 
50 55 60 

Met Gly Glu Thr His T^r Gly Gin Lys Arg T^r Trp val ser Leu Lgs 

Asn lie Asn Pro Ala val lie Asp Ala Thr Leu Ala Val Glu Asp Arg 
85 90 95 

Asn Phe Phe Arg His His Gly Phe Asp Tyr Met Arg Met Gly Gly Ala 
100 105 110 

Leu lie Ala Asp Leu Lys Ala Met Ser Lys Val Gin Gly Ala Ser Thr 
115 120 125 

He Thr Gin Gin Tyr Ala Arg Asn Leu Tyr Leu Gly His Asp Lys Thr 
130 135 140 

Trp Lys Arg Lys Trp Asn Glu Ala Phe Tyr Thr lie Arg Leu Glu Gin 
145 150 155 160 

Asn Tyr Thr Lys Lys Asp lie Leu Glu Gly Tyr Leu Asn Thr lie Tyr 
165 170 175 

Tyr Gly His Gly Ala Tyr Gly lie Glu Ala Ala Ser Arg Leu Tyr Phe 
180 185 190 

Gly Lys Arg Ala Lys Asp lie Asn Thr Ala Glu Ala Ala Met Leu Ala 
195 200 205 

Gly lie Pro Lys Gly Pro Ser Val Tyr ser Pro Phe Val Asn Glu Lys 
210 215 220 

Lys Ala Lys Glu Arg Gin Glu Met lie Leu Thr Met Met Glu Lys Gin 
225 230 235 240 

Asn Lys Leu Thr Glu Met Gin Ala Ala Ala Leu Lys Lys Met Pro Leu 
245 250 255 

Arg Phe Glu Lys Gin Asp Lys Gin Thr Thr Glu Lys Thr Ala pro Tyr 
260 265 270 

Phe Tyr Asp Glu Ala Val Lys Glu lie Ser Arg Leu Leu Arg Leu Thr 
275 280 285 
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pro Glu Gin Ala Glu Thr Gly Gly Tyr Asn val Phe Thr Thr Leu Asn 
290 295 300 

pro Arg Leu Gin Lys lie Ala Glu Asp Thr lie Glu His Thr lie Asp 
305 310 315 320 

ser Ser Ser Asp lie Gin Ala Gly Phe Ala Ala lie Asn Pro ser Asp 
325 330 335 

Gly ser val Leu Ala Leu Val Gly Gly Arg Asp Tyr Glu Lys Ser Pro 
340 345 350 

Phe Asn Arg Val Thr Gin Ala Met Arg Gin Pro Gly ser Thr Met Lys 
355 360 365 



pro Phe Leu Tyr Tyr ser Ala val Gin Asn Gly Phe Thr Pro Ala Thr 
370 375 380 

Arg Met Arg Ser Ala Glu Thr Thr Phe Glu Leu Gly Gin Gly ser Ala 
385 390 395 400 

Tyr Ser Pro Ser Asn Tyr His Gly Tyr Tyr Ala Asp Gly Pro lie Thr 
405 410 415 

Leu Leu Gin Ala Leu Ala Leu Ser Asp Asn lie Tyr Ala val Lys Thr 
420 425 430 

His Leu Phe Leu Gly Met Asp Lys Leu lie Asp Ala Ala Lys Gin Phe 
435 440 445 

Gly lie Asn Ser Pro Leu Gin Lys val Pro ser Leu Ala Leu Gly Thr 
450 455 460 

ser pro Val Lys Pro lie Glu Met Val Asn Gly Tyr Ala Met Phe Ala 
465 470 475 480 

Asn Gly Gly Lys Lys lie Glu Pro Ser Phe lie Thr Lys lie Thr Asp 
485 490 495 

pro Asn Gly Lys Val Leu Tyr Glu Lys Pro Lys Arg Ser Lys Gin He 
500 505 510 

Leu Asp Pro Lys Ala Ala Phe lie Thr Ala Asn Met Met Ser Gly Met 
515 520 525 

Phe Asp Lys Ser Leu Asn Gly Tyr Thr Ser Val Thr Gly Arg Thr He 
530 535 540 

Ala Asp Gin Leu Thr Arg Arg Tyr Ala Gly Lys Ser Gly Thr Thr Ser 
545 550 ~ 555 560 
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Thr Asp ser Trp Met lie Gly Phe Tyr Pro Gly Leu Ala Ser Gly val 
565 570 575 

Trp Thr Gly Tyr Asp Lys Glu Arg Thr lie Asp Ala Val Ala Glu Lys 
580 585 590 

Asn Tyr Ala Lys Gin lie Trp Ala Glu Phe Met Glu Lys Ala Leu Glu 
595 600 605 

Asp Ala Pro Ala Ala Ala Leu Met Pro Pro Glu Gly val Lys Gly Met 
610 615 620 

Tyr lie Asp Pro Ala Thr Gly Tyr Ala Ala Ala Pro Ser Cys Pro Ser 
625 630 635 640 

Lys Tyr Phe Ala Tyr Phe lie Lys Gly Thr Glu Pro Glu Gin val cys 
645 650 655 

Tyr Gly Lys Glu lie Tyr Lys Glu Gin Asn Ala Gly His Glu Lys Pro 
660 665 670 

Ala Ala Pro Pro His Lys Arg Gin Lys Trp Trp Glu Lys Trp Phe Lys 
675 680 685 

Lys Gly Glu 
690 

<210> 5 

<211> 2734 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (362)..C2236) 
<223> 

<400> 5 

ttcggaatcg cacttggcgg gatgattccc tgcatcaccg ctttaatccg ggttgaatca 60 

ccggggccta tacaaggaga agtgcttggc tataatgtaa gtttcagatt tttaggcaat 120 

gtcatcggcc cggtgctcgg cggcatcctt tccagctttt tcggtatttc ttccgccttt 180 

tacgcaactg cagtcctctt tttcggcgga gcatgccttc tgatgttcca aaggtcccag 240 

caaaaaaaat cagaggcgaa agcaagctga aatcggataa aaaaactgcc aatctatcaa 300 
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attatccttc tcgatatcca aaaagaatgg tacgatatgg ctagaattta gcgaaaagag 

a gtg aca aag ttg cgt tea ttt ttt gga tgg att ttt ctg ttg atg tta 
VaT Thr Lys Leu Arg Ser Phe Phe Gly Trp lie Phe Leu Leu Met Leu 
15 10 15 

ata cct ata ttt gtc ttt acc tta atg gec tec ggc egg gaa get cag 
lie Pro lie Phe Val Phe Thr Leu Met Ala ser Gly Arg Glu Ala Gin 
20 25 30 



aat atg aag cct etc gat cag gtg etc gat gag aag ate aat ata aag 
Asn Met Lys Pro Leu Asp Gin Val Leu Asp Glu Lys lie Asn lie Lys 
35 40 45 



gat ate ggc ctt gta caa aac age tac atg tat gac agg gac ggc get 
Asp lie Gly Leu Val Gin Asn Ser Tyr Met Tyr Asp Arg Asp Gly Ala 
50 55 60 

ctg att tec gaa ate gtt tea gat cac caa aac egg gta ttc gtc ccc 
Leu lie ser Glu lie val ser Asp His Gin Asn Arg val Phe val Pro 
65 70 75 80 

tat aaa gat ate cct gaa cat gtg aag cag ctg ttt ctg act teg gag 
Tyr Lys Asp lie Pro Glu His VaT Lys Gin Leu Phe Leu Thr ser Glu 
85 90 95 

gac cgt cat ttc ttt cag cat aaa ggc ttt gat ttt ate ggg atg gee 
Asp Arg His Phe Phe Gin His Lys Gly Phe Asp Phe lie Gly Met Ala 
100 105 110 

egg gee gee gca gee aat gtc aaa aaa ggc ggc att gat cag ggg gec 
Arg Ala Ala Ala Ala Asn val Lys Lys Gly Gly lie Asp Gin Gly Ala 
115 120 125 

age aeg att aca cag cag ctt teg aga aac ttg tat ttg aac cat gaa 
ser Thr lie Thr Gin Gin Leu Ser Arg Asn Leu Tyr Leu Asn His Glu 
130 135 140 



cga acc ttc gac cgc aag ttc act gag etc ctg tat tec tac cag ctg 
Arg Thr Phe Asp Arg Lys Phe Thr Glu Leu Leu Tyr Ser Tyr Gin Leu 
145 150 155 160 



gaa aaa aag ctt tea aaa gaa gaa att ttt gag aaa tac tta aac acc 
Glu Lys Lys Leu Ser Lys Glu Glu lie Phe Glu Lys Tyr Leu Asn Thr 
165 170 175 

ate tat ttt aat cac ggg gtc tac gga att gga tec gcg tct tct ttc 
lie Tyr Phe Asn His Gly val Tyr Gly He Gly ser Ala Ser Ser Phe 
180 185 190 

tat ttc age aag cct ttg aaa tct etc age ctt gec gaa acg gcg ttt 
Tyr Phe ser Lys Pro Leu Lys ser Leu ser Leu Ala Glu Thr Ala Phe 
195 200 205 

att tgc gcg ate cct aat aac cct aca tta tat gat cct ttg aaa cat 
lie Cys Ala He Pro Asn Asn Pro Thr Leu Tyr Asp Pro Leu Lys His 
210 215 220 

ttt gac tac aca aaa acc cgc caa aag egg ctg ctt gaa ggg ctg aaa 
Phe Asp Tyr Thr Lys Thr Arg Gin Lys Arg Leu Leu Glu Gly Leu Lys 
225 230 235 240 

aaa gcg ggc gtg ate acc gaa aaa gaa tac age aaa gec gtt aag caa 
Lys Ala Gly VaT lie Thr Glu Lys Glu Tyr Ser Lys Ala val Lys Gin 
245 250 255 

aaa att acg ctt aac gtg aaa gaa aag aaa gac gac tat ccc gac tat 
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Lys lie Thr Leu Asn Val Lys Glu Lys Lys Asp Asp Tyr Pro Asp Tyr 
260 265 270 

acg acc tat gtc aac gag gaa ttc acc aaa ttg gtg tec get acg gaa 1225 
Thr Thr Tyr Val Asn Glu Glu Phe Thr Lys Leu val ser Ala Thr Glu 
275 280 285 

qgg ttt gac gaa egg ctg aaa aag gca aaa aca aaa gaa gaa aag aaa 1273 
Gly Phe Asp Glu Arg Leu Lys Lys Ala Lys Thr Lys Glu Glu Lys Lys 
290 295 300 

aaa ate gaa aaa gag ctg tea aac cga ate age tec etc acg aca age 1321 
Lys lie Glu Lys Glu Leu ser Asn Arg He Ser Ser Leu Thr Thr ser 
305 310 315 320 

gga ate aaa att tat acg gcg etc gat acc age atg caa aac cgt gtc 
Giy lie Lys lie Tyr Thr Ala Leu Asp Thr ser Met Gin Asn Arg val 
7 325 330 335 

qtc cag caa gtg aag aac cgc etc cct tat gaa ggc gta caa ggc gga 
val Gin Gin val Lys Asn Arg Leu Pro Tyr Glu Gly val Gin Gly Gly 
340 345 350 

C 1465 



1369 



1417 



1513 
1561 
1609 
1657 



gca gtg gtg ate aac cac caa acc cat caa ate gtc gee atg tec gg 
Ala val val lie Asn His Gin Thr His Gin lie val Ala Met Ser Gl 
355 360 365 

ggg aaa aac tat aaa aag tac gat tat aac ctg gca ttc caa gca tac 
Gly Lys Asn Tyr Lys Lys Tyr Asp Tyr Asn Leu Ala Phe Gin Ala Tyr 
370 3/5 380 

agg cag ccg ggg tea tea att aag ccg etc ctt gac tac ggg ccg tac 
Arg Gin Pro Gly Ser Ser lie Lys Pro Leu Leu Asp Tyr Gly Pro Tyr 
385 390 395 400 

att gaa gaa acg ggt gcg acg gca ggc age atg att gac gca age aaa 
He Glu Glu Thr Gly Ala Thr Ala cTy ser Met lie Asp Ala ser Lys 
405 410 415 

ttt tgc age aag gaa tac tgt ccg aac aac ttc aac gaa aga aca tac 
phe cys sir Lys Glu Tyr cys Pro Asn Asn Phe Asn Glu Arg Thr Tyr 
7 420 425 430 

gga acc gtg teg ate aag aca gec ttt aaa tat teg tat aat aca cca 1705 
Gly Thr val Ser lie Lys Thr Ala Phe Lys Tyr Ser Tyr Asn Thr Pro 
435 440 445 

gee gta cgt atg ctg aac egg gtc ggc gtg caa aaa gga ttc age tat 
Ala val Arg Met Leu Asn Arg val Gly Val Gin Lys Gly Phe Ser Tyr 
450 " 455 460 

tta aaa ccg ttc gga ttc gat aaa ate gtt caa aac gac tac cgt ctt 
Leu Lys Pro Phe Gly Phe Asp Lys lie val Gin Asn Asp Tyr Arg Leu 
465 470 475 480 

cct get gcg ctg ggc gga ttt aca tgg ggc ttc tea ccg ctg gag atg 
pro Ala Ala Leu Gly Gly Phe Thr Trp Gly Phe Ser Pro Leu Glu Met 
485 490 495 

get gat gee tat acg acc ttc ggc aat aac gga age tac aca tec age 
Ala Asp Ala Tyr Thr Thr phe Gly Asn Asn Gly Ser Tyr Thr Ser Ser 
500 505 510 

cat gca ate aca aag gtg acg gat tta aaa gga aaa acg eta tac aaa 
His Ala lie Thr Lys Val Thr Asp Leu Lys Gly Lys Thr Leu Tyr Lys 
515 520 525 

tgg aaa gac aag ccg cag caa gta ttc age atg egg aca aac age caa 1993 
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Trp Lys Asp Lys Pro Gin Gin val Phe ser Met Arg Thr Asn Ser Gin 
530 535 540 

atg cgc gaa etc tta gca gcg gtt gtt aaa gaa gga acc gga aaa aaa 
Met Arg Glu Leu Leu Ala Ala val val Lys Glu Gly Thr Gly Lys Lys 
545 550 555 560 

gcg aat ttc age ggc gga tat gta gga gga aaa acc gga aca tec aac 
Ala Asn Phe Ser Gly Gly Tyr Val Gly Gly Lys Thr Gly Thr Ser Asn 
565 570 575 

ggg tac aga gac ctt tgg ttt gtc gga ttg acg gat aca tac aca atg 
Gly Tyr Arg Asp Leu Trp Phe val Gly Leu Thr Asp Thr Tyr Thr Met 
580 585 590 



cac gcg gga cct caa ctt tta ate tgg aga gga acg ctg caa tac gca 
His Ala Gly pro Gin Leu Leu lie Trp Arg Gly Thr Leu Gin Tyr Ala 
610 615 620 



2041 
2089 
2137 



agt gta tgg gtc gga aaa gag gca aaa ggc act gtc gag tac ctg cat 2185 
Ser val Trp val Gly Lys Glu Ala Lys Gly Thr val Glu Tyr Leu His 
595 600 605 



2233 



tct taaattaaaa aaaggggtgg atgaaagtgg eggatatgee cgatcgaatc 2286 

Ser 

625 

gttctgtttg acggcgtgtg caacttttgc gaeggagecg tgcaattcat tatcaaacat 2346 

gatcctgaag gcttattttc attcgcttcc ctgcaatctg aegceggagg gaatctgetc 2406 

aagcaatatc acctcccttc cgatcatttt aacagcttta ttttgatcga aaaeggcegg 2466 

gtatatcaaa agtcaaegge cgccttgcac gtggtgaaaa gcctcccggg ectttggegg 2526 

gccgcttccg ccctcttgat cattccccgg ccgcttcggg acgccgtcta cagtgtcatt 2586 

gegaaaaace getacaaatg gttcgggcaa aaaagcgagt gcaccgttcc eggtcctgag 2646 

atcagaaaac gatttttatc ataaaaaaac cggagccgcc ggacaaacgt ccgcgctccg 2706 

gttttttgea tggctcaaac gggcaggc 2734 

<210> 6 

<211> 625 

<212> PRT 

<213> Bacillus licheniformis 

<400> 6 

val Thr Lys Leu Arg Ser Phe Phe Gly Trp lie Phe Leu Leu Met Leu 
1 5 10 15 

lie Pro lie Phe Val Phe Thr Leu Met Ala ser Gly Arg Glu Ala Gin 
20 25 30 

Asn Met Lys Pro Leu Asp Gin val Leu Asp Glu Lys lie Asn lie Lys 
35 40 45 
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Asp lie Gly Leu val Gin Asn ser Tyr Met Tyr Asp Arg Asp Gly Ala 
50 55 60 

Leu He ser Glu lie val ser Asp His Gin Asn Arg Val Phe Val Pro 
65 70 75 80 

Tyr Lys Asp lie Pro Glu His Val Lys Gin Leu Phe Leu Thr Ser Glu 
85 90 95 

Asp Arg His Phe Phe Gin His Lys Gly Phe Asp Phe lie Gly Met Ala 
100 105 110 

Arg Ala Ala Ala Ala Asn val Lys Lys Gly Gly lie Asp Gin Gly Ala 
115 120 125 

Ser Thr lie Thr Gin Gin Leu ser Arg Asn Leu Tyr Leu Asn His Glu 
130 135 140 

Arg Thr Phe Asp Arg Lys Phe Thr Glu Leu Leu Tyr Ser Tyr Gin Leu 
145 150 155 160 

Glu Lys Lys Leu ser Lys Glu Glu lie Phe Glu Lys Tyr Leu Asn Thr 
165 170 175 

lie Tyr Phe Asn His Gly val Tyr Gly lie Gly Ser Ala ser Ser Phe 
180 185 190 

Tyr Phe Ser Lys Pro Leu Lys Ser Leu Ser Leu Ala Glu Thr Ala Phe 
195 200 205 

lie Cys Ala lie Pro Asn Asn Pro Thr Leu Tyr Asp Pro Leu Lys His 
210 215 220 

Phe Asp Tyr Thr Lys Thr Arg Gin Lys Arg Leu Leu Glu Gly Leu Lys 
225 230 235 240 

Lys Ala Gly Val lie Thr Glu Lys Glu Tyr Ser Lys Ala val Lys Gin 
245 250 255 

Lys lie Thr Leu Asn val Lys Glu Lys Lys Asp Asp Tyr Pro Asp Tyr 
260 265 270 

Thr Thr Tyr val Asn Glu Glu Phe Thr Lys Leu Val Ser Ala Thr Glu 
275 280 285 

Gly Phe Asp Glu Arg Leu Lys Lys Ala Lys Thr Lys Glu Glu Lys Lys 
290 ~ 295 300 

Lys lie Glu Lys Glu Leu Ser Asn Arg He Ser Ser Leu Thr Thr Ser 
305 310 315 320 
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Glv lie Lys lie Tyr Thr Ala Leu Asp Thr ser Met Gin Asn Arg van 
325 330 335 

val Gin Gin val Lys Asn Arg Leu Pro Tyr Glu Gly val Gin Gly Gly 
340 345 350 

Ala Val val lie Asn His Gin Thr His Gin lie Val Ala Met ser Gly 
355 360 365 

Gly Lys Asn Tyr Lys Lys Tyr Asp Tyr Asn Leu Ala Phe Gin Ala Tyr 
Ara Gin Pro Gly Ser |er lie Lys Pro Leu Leu Asp Tyr Gly Pro Tyr 
He Glu Glu Thr Gly^ Ala Thr Ala Gly Ser Met He Asp Ala ser Lys 



phe cys Ser Lys Glu Tyr cys Pro Asn Asn Phe Asn Glu Arg Thr Tyr 
42 O 425 430 

Gly Thr val ser lie Lys Thr Ala Phe Lys Tyr ser Tyr Asn Thr Pro 
435 440 445 

Ala Val Arg Met Leu Asn Arg Val Gly Val Gin Lys Gly Phe ser Tyr 
450 455 460 

Leu Lys Pro Phe Gly Phe Asp Lys lie val Gin Asn Asp Tyr Arg Leu 
465 470 475 480 

pro Ala Ala Leu Gly Gly Phe Thr Trp Gly Phe ser Pro Leu Glu Met 
485 490 495 

Ala Asp Ala Tyr Thr Thr Phe Gly Asn Asn Gly ser Tyr Thr Ser Ser 
500 505 510 

His Ala He Thr Lys val Thr asp Leu Lys Gly Lys Thr Leu Tyr Lys 
515 520 525 

Trp Lys asp Lys Pro Gin Gin Val Phe Ser Met Arg Thr Asn Ser Gin 
530 535 540 

Met Arg Glu Leu Leu Ala Ala val val Lys Glu Gly Thr Gly Lys Lys 
545 550 555 560 

Ala Asn Phe Ser Gly Gly Tyr val Gly Gly Lys Thr Gly Thr ser Asn 
565 570 575 

Gly Tyr Arg Asp Leu Trp Phe val Gly Leu Thr as p Thr Tyr Thr Met 
580 585 590 
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ser Val Trp val Gly Lys Glu Ala Lys Gly Thr val Glu Tyr Leu His 
595 600 605 

His Ala Gly Pro Gin Leu Leu He Trp Arg Gly Thr Leu Gin Tyr Ala 
610 615 620 

Ser 
625 

<210> 7 
<211> 2914 
<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C50D-.C2429) 

<223> 



<400> 7 „ 
gaacttacac acttcagggg gaagtccacg atgaaaaagc attctattca atggaaggcg 60 

tttctgggca tgccggcctg ttttccaccg ttgacgacgc agcagtgctc cttcaagtca 120 

tgctgaacgg cggcggttac ggaagacagc atctattcag cagttctgtc atttcacaat 180 

ttacagagcc gtcaaaaaca aatcccacat atggactagg atggcggctc aacggcaata 240 

ccgatatgga gtggatgttc ggcaagcacg ccagcagcaa agcatatggc cataccggct 300 

ggacgggaac ggttactatc attgatcccg tgtatcaaat cggcattgtg ttgttaacca 360 

ataaaaagca ctctcctgtt atcaacccta aagaaaaccc gaatcaattc gaaggtgatg 420 

aatttgcaac cggaaagtac ggcagcgtca ttacagctgt ttacgaggcg ttacatcacc 480 

aataggaggc gaccctttat atg aaa aga ttt ctt caa tgc gcg ttg att gca 533 

Met Lys Arg Phe Leu Gin Cys Ala Leu lie Ala 
1 5 10 

ttg ctg tta teg tct etc get ttg cag ccg gee get cgc gaa gca gaa 581 
Leu Leu Leu Ser ser Leu Ala Leu Gin pro Ala Ala Arg Glu Ala Glu 
15 20 25 

gca aaa cag cgt ccg gaa caa aac ate aaa caa atg gtc age age atg 629 
Ala Lys Gin Arg Pro Glu Gin Asn lie Lys Gin Met Val ser ser Met 
30 35 40 

teg ctt gaa gag aaa ate ggg caa atg ctg atg cct gac ttt aga aac 677 
ser Leu Glu Glu Lys lie Gly Gin Met Leu Met Pro Asp Phe Arg Asn 
45 50 55 

tgg aag aaa aaa ggg gaa teg age gec aaa gga tta aca gaa atg aat 725 
Trp Lys Lys Lys Gly Glu ser ser Ala Lys Gly Leu Thr Glu Met A|n 
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gac gaa gtt get gga ate att gaa aaa tac egg etc ggg ggc gtc att 773 
Asp Glu val Ala Gly lie lie Glu Lys Tyr Arg Leu Gly Gly val lie 
80 85 90 

ctt ttt get gaa aac gtc aca ggc aca gag cag act gta egg tta acg 821 
Leu Phe Ala Glu Asn val Thr Gly Thr Glu Gin Thr val Arg Leu Thr 
95 100 105 

gac ggc ctg caa caa gcg age cct gac att ccg etc ttt ate acg ate 869 
Asp Gly Leu Gin Gin Ala Ser Pro Asp lie Pro Leu Phe lie Thr lie 
110 115 120 

gat cag gaa ggc ggg att gtc acg aga etc gaa tea ggc aca aac ctg 917 
Asp Gin Glu Gly Gly lie val Thr Arg Leu Glu Ser Gly Thr Asn Leu 
125 130 135 

gcc ggc aat atg gca gtc gga gca teg aga age age aaa aac gcc ttc 965 
Ala Gly Asn Met Ala val Gly Ala ser Arg Ser Ser Lys Asn Ala Phe 
140 145 150 155 

aga tea gga aaa ate ate gga aaa gaa tta tea tea ctg ggc att aac 1013 
Arg ser Gly Lys lie lie Gly Lys Glu Leu Ser Ser Leu Giy lie Asn 
160 165 170 

gtg aat ttc agt cct gta ctt gat gtc aac aac aat ccc gac aac cct 1061 
val Asn Phe Ser Pro val Leu Asp Val Asn Asn Asn Pro Asp Asn Pro 
175 180 185 

gtc ate ggc gtc cgt tct ttc agt tec aag cct gag ctg act tea aag 1109 
val lie Gly val Arg ser Phe Ser Ser Lys Pro Glu Leu Thr Ser Lys 
190 195 200 

etc ggc ate cag atg atg aag ggc ctt cag gac gag caa atg ate gcc 1157 
Leu Gly lie Gin Met Met Lys Gly Leu Gin Asp Glu Gin Met He Ala 
205 210 215 

aca gca aag cac ttt ccc gga cac ggc gat aca gcg gtt gac agt cat 1205 
Thr Ala Lys His Phe Pro Gly His Gly Asp Thr Ala val Asp ser His 
220 225 230 235 

tac gga ttg ccg ctt gtt ccg cat aat gaa aaa agg ctg aga agt gtt 1253 
Tyr Gly Leu Pro Leu Val Pro His Asn Glu Lys Arg Leu Arg Ser val 
240 245 250 

gaa ctt gcg cca ttt caa aag gcg ate gat gca ggt att gac atg ate 1301 
Glu Leu Ala Pro Phe Gin Lys Ala lie Asp Ala Gly He Asp Met lie 
255 260 265 

atg aca gcg cat gtc cag ttc ccc gcc ttt gac gat act acc tat aaa 1349 
Met Thr Ala His Val Gin Phe Pro Ala Phe Asp Asp Thr Thr Tyr Lys 
270 275 280 

age aaa aaa gac ggc gag gac ate atg gtg cct get acg ctt tec aaa 1397 
ser Lys Lys Asp Gly Glu Asp lie Met val Pro Ala Thr Leu Ser Lys 
285 290 295 

aaa gtc atg aca gac ctt etc cgc aaa gat etc age ttt aag ggc gtt 1445 
Lys Val Met Thr Asp Leu Leu Arg Lys Asp Leu Ser Phe Lys Gly val 
300 305 310 315 

gtt gta aca gac get tta aat atg aaa gcc att tct gat aat ttc gga 1493 
val val Thr Asp Ala Leu Asn Met Lys Ala lie Ser Asp Asn Phe Gly 
320 325 330 




1541 



Page 21 



10294.000-ST25.txt 

etc atg ccc gcg caa gtc aca teg ctt gag acc gaa aaa aat ctg gcg 1589 
Leu Met Pro Ala Gin val Thr ser Leu Glu Thr Glu Lys Asn Leu Ala 
350 355 360 

cgt gta ttc gaa get ctt ctg aca gcc gtt aaa aat ggg gat ate ccc 1637 
Arg val Phe Glu Ala Leu Leu Thr Ala val Lys Asn GTy Asp He Pro 
365 370 375 

atg gaa caa ate gat cag teg gtg gag cga ate ctt caa tta aaa ata 1685 
Met Glu Gin lie Asp Gin Ser Val Glu Arg He Leu Gin Leu Lys lie 
380 385 390 395 

gac cga ggc ate ata gat cac acc ggc tec gaa ccg ctt cag aaa aaa 1733 
Asp Arg Gly lie lie Asp His Thr Gly ser Glu Pro Leu Gin Lys Lys 
400 405 410 

ate aaa tac gcc ttg aaa acg gtc ggc age age aaa cac atg aaa tac 1781 
lie Lys Tyr Ala Leu Lys Thr val Gly ser ser Lys His Met Lys Tyr 
415 420 425 

gaa aag aaa atg gca agg gat age gcc act ate ctt aaa aac gac aaa 1829 
Glu Lys Lys Met Ala Arg Asp Ser Ala Thr He Leu Lys Asn Asp Lys 
430 435 440 

age acc ctg ccg ttt aaa ccg aaa aaa gqg gac acc gtc etc att etc 1877 
ser Thr Leu Pro Phe Lys Pro Lys Lys Gly Asp Thr val Leu lie Leu 
445 450 455 

get cca tat gaa gag caa aca gca gca ate gca aag acc ate age aaa 1925 
Ala Pro Tyr Glu Glu Gin Thr Ala Ala lie Ala Lys Thr He ser Lys 
460 465 470 475 

ata agg aaa aac ate aag gta gtc gaa tac cgc ttt gca gaa aaa acg 1973 
lie Arg Lys Asn lie Lys Val val Glu Tyr Arg Phe Ala Glu Lys Thr 
480 485 490 

ttt gag gaa gag att caa aag aaa att gac gaa gcc gat tat gtc ate 2021 
Phe Glu Glu Glu lie Gin Lys Lys lie Asp Glu Ala Asp Tyr Val lie 
495 500 505 

aca gga tea tac gtc ate aaa aac gat ccg gtt gtg aac gac ggt gtc 2069 
Thr Gly ser Tyr val lie Lys Asn Asp Pro Val val Asn Asp Gly val 
510 515 520 

att gat gac age att caa gac tea age aag tgg gca acc get ttt ccg 2117 
lie Asp Asp ser lie Gin Asp ser Ser Lys Trp Ala Thr Ala Phe Pro 
525 530 535 

cgc gcc gcc atg aaa tac gcg cag gcc aac gga aaa aaa ttc gtc tta 2165 
Arg Ala Ala Met Lys Tyr Ala Gin Ala Asn Gly Lys Lys Phe Val Leu 
540 545 550 555 

atg age ctg aga aac cct tat gac acg gca aat ttt gaa gaa gee gaa 2213 
Met Ser Leu Arg Asn Pro Tyr Asp Thr Ala Asn Phe Glu Glu Ala Glu 
560 565 570 

gcc gtg att gcg gta tac ggc ttt aaa ggc tat gca aac gga cgc ttc 2261 
Ala val He Ala val Tyr Gly Phe Lys Gly Tyr Ala Asn Gly Arg Phe 
575 580 585 

agg cag ccg aat ate ccg gee gga gtg gaa gee att ttc gga aag gca 2309 
Arg Gin Pro Asn lie Pro Ala Gly vaT Glu Ala lie Phe Gly Lys Ala 
590 595 600 

aag cct aaa gga aca ttg ccc gta gac att cct tea gtc acg cgc ccc 2357 
Lys pro Lys Gly Thr Leu Pro Val Asp lie Pro Ser Val Thr Arg Pro 
605 610 615 
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qgq gaa acc ctt tac ccg tat ggc tac gga ttg aat att aaa aac ggc 2405 
Gly Glu Thr Leu Tyr Pro Tyr Gly Tyr Gly Leu Asn He Lys Asn Gly 
620 625 630 635 

aag ccg ctt cac aaa gga gqg tea tgatgggaaa aaaagcaatc tggctgcttg 2459 
Lys Pro Leu His Lys Gly Gly Ser 
640 

ctggaatgtt tgtcttcagt acactaaccg cagcagctgc ctttccggac aaagaaaaaa 2519 

aagcaaaggt ctcaccgggt attgaagtgc tcatgaacaa aaaaagcata ttaaaaggaa 2579 

aaagggncgg tctcattaca aatccaaccg gtgtcaattc gacattaaca agcagcatcg 2639 

atttgettea ccaagccccc ggtattgagc tgaccgctct ctatggtcca gagcaeggtg 2699 

taagaggaga cgctcaagcc ggtgacaagg ttgactctta tattgatgaa aaaaccggtc 2759 

tccccgticta cagcctctac ggagatacga gaaagecgae aceggagatg ttgaaaaacg 2819 

ttgaegtect gctatttgat atccaagatg teggaacacg gttttacact tacatttaca 2879 

ctatggcata tgcgatggaa gcggcaaaag aaaat 2914 

<210> 8 

<211> 643 

<212> PRT 

<213> Bacillus lichenifornris 



<400> 8 

Met Lys Arg Phe Leu Gin Cys Ala Leu lie Ala Leu Leu Leu Ser Ser 
15 10 15 

Leu Ala Leu Gin Pro Ala Ala Arg Glu Ala Glu Ala Lys Gin Arg Pro 
20 25 30 

Glu Gin Asn lie Lys Gin Met Val Ser ser Met Ser Leu Glu Glu Lys 
35 40 45 

He Gly Gin Met Leu Met Pro Asp Phe Arg Asn Trp Lys Lys Lys Gly 
SO 55 60 

Glu Ser Ser Ala Lys Gly Leu Thr Glu Met Asn Asp Glu val Ala Gly 
65 70 75 80 

He lie Glu Lys Tyr Arg Leu Gly Gly val lie Leu Phe Ala Glu Asn 
85 90 95 

val Thr Gly Thr Glu Gin Thr Val Arg Leu Thr Asp Gly Leu Gin Gin 
100 105 110 

Ala ser Pro Asp lie Pro Leu Phe lie Thr lie Asp Gin Glu Gly Gly 
115 120 125 
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He val Thr Arg Leu Glu Ser Gly Thr Asn Leu Ala Gly Asn Met Ala 
130 135 140 

val Gly Ala ser Arg Ser Ser Lys Asn Ala Phe Arg Ser Gly Lys lie 
145 150 155 160 

lie Gly Lys Glu Leu Ser Ser Leu Gly lie Asn val Asn Phe Ser Pro 
165 170 175 

val Leu Asp val Asn Asn Asn Pro Asp Asn Pro val lie Gly val Arg 
180 185 190 

ser Phe ser Ser Lys Pro Glu Leu Thr Ser Lys Leu Gly lie Gin Met 
195 200 205 

Met Lys Gly Leu Gin Asp Glu Gin Met lie Ala Thr Ala Lys His Phe 
210 215 220 

pro Gly His Gly Asp Thr Ala val Asp Ser His Tyr Gly Leu Pro Leu 
225 230 235 240 

val Pro His Asn Glu Lys Arg Leu Arg Ser val Glu Leu Ala pro Phe 
245 250 255 

Gin Lys Ala lie Asp Ala Gly He Asp Met lie Met Thr Ala His val 
260 265 270 

Gin Phe Pro Ala Phe Asp Asp Thr Thr Tyr Lys ser Lys Lys Asp Gly 
275 280 285 

Glu Asp lie Met val pro Ala Thr Leu Ser Lys Lys Val Met Thr Asp 
290 295 300 

Leu Leu Arg Lys Asp Leu Ser Phe Lys Gly Val val Val Thr Asp Ala 
305 310 315 320 

Leu Asn Met Lys Ala lie Ser Asp Asn Phe Gly Gin Glu Glu Ala val 
325 330 335 

val Met Ala val Lys Ala Gly Val Asp lie Ala Leu Met Pro Ala Gin 
340 345 350 

val Thr Ser Leu Glu Thr Glu Lys Asn Leu Ala Arg val Phe Glu Ala 
355 360 365 

Leu Leu Thr Ala val Lys Asn Gly Asp lie Pro Met Glu Gin He Asp 
370 375 380 

Gin ser val Glu Arg lie Leu Gin Leu Lys lie Asp Arg Gly lie lie 
385 390 395 400 
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Asp His Thr Gly ser Glu Pro Leu Gin Lys Lys lie Lys Tyr Ala Leu 
405 4lO 415 

Lys Thr val Gly Ser Ser Lys His Met Lys Tyr Glu Lys Lys Met Ala 
420 425 430 

Arg Asp Ser Ala Thr lie Leu Lys Asn Asp Lys Ser Thr Leu Pro Phe 
435 440 445 

Lys Pro Lys Lys Gly Asp Thr val Leu lie Leu Ala Pro Tyr Glu Glu 
450 455 460 

Gin Thr Ala Ala lie Ala Lys Thr lie Ser Lys lie Arg Lys Asn He 
465 470 475 480 

Lys val Val Glu Tyr Arg Phe Ala Glu Lys Thr Phe Glu Glu Glu lie 
485 490 495 

Gin Lys Lys lie Asp Glu Ala Asp Tyr val lie Thr Gly Ser Tyr Val 
500 505 510 

lie Lys Asn Asp Pro Val val Asn Asp Gly val He Asp Asp Ser lie 
515 520 525 

Gin Asp ser Ser Lys Trp Ala Thr Ala Phe Pro Arg Ala Ala Met Lys 
530 535 540 

Tyr Ala Gin Ala Asn Gly Lys Lys Phe Val Leu Met Ser Leu Arg Asn 
545 550 555 560 

Pro Tyr Asp Thr Ala Asn Phe Glu Glu Ala Glu Ala Val lie Ala Val 
565 570 575 

Tyr Gly Phe Lys Gly Tyr Ala Asn Gly Arg Phe Arg Gin Pro Asn lie 
580 585 590 

Pro Ala Gly val Glu Ala lie Phe Gly Lys Ala Lys Pro Lys Gly Thr 
595 600 605 

Leu Pro val Asp lie Pro Ser val Thr Arg Pro Gly Glu Thr Leu Tyr 
610 615 620 

Pro Tyr Gly Tyr Gly Leu Asn lie Lys Asn Gly Lys Pro Leu His Lys 
625 630 635 640 

Gly Gly Ser 



<210> 9 
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<211> 2820 
<212> DNA 

<213> Bacillus lichenifornris 



<220> 

<221> CDS 

<222> C 501). .(2633) 

<223> 

<400> 9 „ 
cttctttccg gcggccgtca cttgggaaca ggagccggaa acgtggaaag tctggtggcg 60 

tcagcggaca aggtgggctc gcggcaacca gtatgtcgtc ctgaaatttt tggctcagtt 120 

tttcaagctg aagagaaaac ggattatttt tgatttgttt tatttctttt ttacgtattt 

tttgtttttc tttggcgtca tcatgtcaaa tgcgattttt gtcatcaatt tattttataa 

tctgcatctt tcattcggtt ttttgtctat cattttatgg gttttggctt tctttctatt 

tatgacgaag gtcatgatta cactgagcat cgaaaaaaca gaaatgaaca ggcaaaactt 360 

tttcatcgtt tttctgatgt actttacata ctcgcaggct tggattgtgc tcgtgattta 420 

ttctttattc gtagaaatca agcaccgcct gttcaagcaa catggtacaa aacagaacga 

tacaatcaaa agaaaagcgg gtg act ttt ttg aaa tat ate ate ata tgt ctg 

val Thr Phe Leu Lys Tyr lie lie lie Cys Leu 
15 10 



110 115 120 

aac aaa age cag teg tct cca ggg ttt cac age tta tea ctg aag ttc 
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180 
240 
300 



480 
533 



581 



629 



gca age ttc ttg ctg ate acg gcg acg gga caa gcg get gca gcc aaa 
Ala sir Phe Leu Leu He Thr Ala Thr Gly Gin Ala Ala Ala Ala Lys 
15 20 25 

gac gtt aca gta gac ggc teg ate ctg ggg gaa aac age egg gaa caa 
Asp val Thr val Asp Gly Ser lie Leu Gly Glu Asn ser Arg Glu Gin 
30 35 40 

gcc aag cag caa gtg etc aca aac gat etc ttg act tta tac ggg gca 677 
Ala Lys Gin Gin VaT Leu Thr Asn Asp Leu Leu Thr Leu Tyr Gly Ala 
45 50 55 

aaa gac age gcc gag ctg acg tat caa ata ccg gcg ggc gcc tec tct 725 
Lys Asp ser Ala Glu Leu Thr Tyr Gin lie Pro Ala Gly Ala Ser Ser 
60 65 70 75 

ace cat cag cag ctt aca ctt aaa tac gag gcc tea gac ctt tta ate 773 
Thr His Gin Gin Leu Thr Leu Lys Tyr Glu Ala ser Asp Leu Leu lie 
80 85 90 

tea ccg tct tct tta aca gcc gag att gat ggc gaa ccg gtc aaa acg 
ser pro ser ser Leu Thr Ala Glu lie Asp Gly Glu Pro val Lys Thr 
95 100 105 

gtt aag ctt gaa ggg aat aac ggg aag aaa acg ctg aag etc teg ctg 869 
val Lys Leu Glu Giy Asn Asn Giy Lys Lys Thr Leu Lys Leu Ser Leu 

XS X2C 



821 



917 
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Asn Lys Ser Gin ser Ser Pro Gly Phe His Ser Leu ser Leu Lys Phe 
125 130 135 



tac gga 
Tyr Gly 
140 



ggc ggc age aag ctg aca ctt gag gat ttc ggg gcg ggg gat ttg ac 
Gly Gly ser Lys Leu Thr Leu Glu Asp Phe Gly Ala Gly Asp Leu Th 
335 340 345 



965 
1013 
1061 



gtg gtt cat gaa ggc gtc tgc gtc aga cag gac tec tec ggg 
val Val His Glu Gly val Cys val Arg Gin Asp Ser Ser Gly 
145 150 155 

aac tgg ate aaa att tat ccg gac agt cgt ctg aat ate ggg gaa aag 
Asn Trp lie Lys lie Tyr Pro Asp Ser Ar| Leu Asn lie Gly Glu Lys 

aac gaa tct aaa gga gcg gcg etc gaa cat tat cct tat ccg ttc gee 
Asn Glu ser Lys Gly Ala Ala Leu Glu His Tyr Pro Tyr Pro Phe Ala 
175 180 185 

caq tec ggc age tec gtg gaa aaa acg gca ate gtc att ccg gac cat 1109 
Gin ser Gly ser Ser Val Glu Lys Thr Ala He val lie Pro Asp His 
190 195 200 

cca agt teg get gaa ate gaa gcg gca gtt aaa aca gaa gca tac etc 1157 
Pro ser se? Ala Glu lie Glu Ala Ala val Lys Thr Glu Ala Tyr Leu 
205 210 215 

aaa acg gtt gac aac age ate age acg aag ate ttg ggt gaa tct gac 
Lys Thr val Asp Asn Ser lie Ser Thr Lys lie Leu Gly Glu ser Asp 
220 225 230 235 

ctg gcg aag ate gac agg ccg acg att gtg ate ggc gtt cac cat cac 
Leu All Lys He Asg Arg Pro Thr lie Val He Gly val His His His 

tgg age ggc aaa gtg aaa aag ctg ttg aaa caa gcg aaa etc gaa gca 
Trp Ser Gly Lys val Lys Lys Leu Leu Lys Gin Ala Lys Leu Glu Ala 
255 260 265 

aaa gaa gac aag ctt ttg ctt gcg aaa egg atg etc aaa gca aag gat 1349 
Lys Glu Asp Lys Leu Leu Leu Ala Lys Arg Met Leu Lys Ala Lys Asp 
270 275 280 

aag cag cag cct gta ttg ttt gcg gec gca gca tct gat gat gtg ctt 1397 
Lys Gin Gin Pro Val Leu Phe Ala Ala Ala Ala ser Asp Asp val Leu 
285 290 295 

tct gaa aaa ate age gtc ate ace gac aaa acg tat gec gee cag etc 1445 
ser Glu Lys lie Ser Val lie Thr Asp Lys Thr Tyr Ala Ala Gin Leu 
300 305 310 315 

age ggc gac acg ctg gca ate ggc aaa ctt cag cag cat age aaa egg 
ser Gly Asp Thr Leu Ala lie Gly Lys Leu Gin Gin His Ser Lys Arg 
320 325 330 



1205 
1253 
1301 



1493 



aca 1541 
r 



ate ggt teg gga cag aca tct tec gag cat ttt tat tat ccc gcg cca 1589 

lie Gly ser Gly Gin Thr ser Ser Glu His Phe Tyr Tyr Pro Ala Pro 
350 355 360 

get eta tta gac aag aat cag cct gca aag ctt teg ctt gcg atg aaa 1637 

Ala Leu Leu Asp Lys Asn Gin Pro Ala Lys Leu Ser Leu Ala Met Lys 
365 370 375 



gcg 1685 
"a 



aaa teg aaa acg att caa aag cag gec ggc caa age gac tta get gcg 

Lys ser Lys Thr lie Gin Lys Gin Ala Gly Gin Ser Asp Leu Ala Ala 

380 385 390 395 

gaa cag gcg gag ctg aag gtc atg ate aat ggc cag cct cat tec gtc 1733 
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ser Leu Lys Val Asp Pro Lys Leu Leu Gin Lys ser Arg Tyr lie Asp 
130 435 44C 



att caa ttt gcc get tea ggc ttg aaa gag aac aac cct tgc tac gcg 
He Gin Phe Ala Ala ser Gly Leu Lys Glu Asn Asn Pro Cys Tyr Ala 
445 450 455 

gtg aac gag gac aaa tgg att ttt ate gat aaa caa agt gca ttg tct 
val Asn Glu Asp Lys Trp lie Phe lie Asp Lys Gin ser Ala Leu Ser 
460 465 470 475 



1781 
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Glu Gin Ala Glu Leu Lys Val Met lie Asn Gly Gin Pro His Ser Val 
400 405 410 

qqa ctt gac gat ata gga aaa gaa gac aaa aac ggc ttt tac cat gtt 

Gly Leu Asp Asp lie Gly Lys Glu Asp Lys Asn Gly Phe Tyr His val 
415 420 425 

tct tta aaa gtc gat ccg aaa ctt ttg caa aaa age cgt tac att gat 1829 

Lys -~~ - " " ' ■ • ' -• ~" A " ' ~ 

43 O 



1877 



445 

gt^ aac gag gac aaa tgg att ttt ate gat aaa caa agt gca ttg tct 1925 
460 

tac cat gtc age gac acg tea get tea gca gat ttt caa gcg tgg ccg 1973 
Tyr His val ser Asp Thr ser Ala ser Ala Asp Phe Gin Ala Trp Pro 
480 485 490 



2021 
2069 
2117 
2165 



ctt ccc tac gcg ggt gat cat aac aat aaa acg ctg atg ate ctg ccc 
Leu Pro Tyr Ala Gly Asp His Asn Asn Lys Thr Leu Met lie Leu Pro 
495 500 505 

gac aat gcg gat cag teg aag att gat gag ctt teg ctt gta gtc ggc 
Asp Asn Ala Asp Gin Ser Lys lie Asp Glu Leu Ser Leu val val Gly 
510 515 520 

tec ttc ggc age gaa gcc egg cag gca ttc aca gta aaa aca tec teg 
ser Phe gTv Ser Glu Ala Arg Gin Ala Phe Thr val Lys Thr ser ser 
525 530 535 

gaa gtc aaa ccg gat gac gtg aaa gga aga aac gta ate ttc ate gga 
Glu val Lys Pro Asp Asp val Lys Gly Arg Asn Val lie Phe lie Gly 
540 545 550 555 

age gtc gat caa ttc tct ctg ctg aag gaa aaa aca gcc gaa ttg get 2213 
ser Val Asp Gin Phe ser Leu Leu Lys Glu Lys Thr Ala Glu Leu Ala 
560 565 570 

gtt ccg acg gcg aaa aac gga aca ttt gat gtg tea tct ttt caa atg 2261 
val Pro Thr Ala Lys Asn Gly Thr Phe Asp val ser Ser Phe Gin Met 
575 580 585 

ctg aat gaa acg aca aaa caa gtc gcg ttt act caa acg teg ctg tgg 2309 
Leu Asn Glu Thr Thr Lys Gin val Ala Phe Thr Gin Thr Ser Leu Trp 
590 595 600 

gat tea aat: tac teg atg get gtt ttc gcg ccg ttt aaa ggg caa ggc 2357 
Asp ser Asn Tyr Ser Met Ala Val Phe Ala Pro Phe Lys Gly Gin Gly 
605 610 615 

aca gca gtc aca aaa gaa atg ate aac ttt ttg aac age aat gat ttc 2405 
Thr Ala val Thr Lys Glu Met lie Asn Phe Leu Asn Ser Asn Asp Phe 
620 625 630 635 

gca gca acc gtt gtg aat gaa acg gac age cat cag eta ttt aca aac 2453 
Ala Ala Thr Val Val Asn Glu Thr Asp Ser His Gin Leu Phe Thr Asn 
640 645 650 

cat caa cag ctg aca gca aaa tec gcc gaa acc aag acg gat gat aaa 2501 
His Gin Gin Leu Thr Ala Lys ser Ala Glu Thr Lys Thr Asp Asp Lys 
655 660 665 

cag gaa age aat cag cag cat gtg ctg tac att gcc ate ctg ate gta 2549 
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Gin Glu Ser Asn Gin Gin His val Leu Tyr lie Ala lie Leu lie val 
670 675 680 

ate ata gcg gca gcg gtt att ttg ate ttg aca acg gca agg cgc aga 2597 
He lie Ala Ala Ala val lie Leu He Leu Thr Thr Ala Arg Arg Arg 
68 5 690 695 

aaa aga aag gec aat gec ggc gga ggg att gac gaa taaaacaggg 2643 
Lys Arg Lys Ala Asn Ala Gly Gly Gly lie Asp Glu 
700 705 710 

gettgetttt agcccctgtt tttttataag tattcaacct gtttctcata tacacccttc 2703 

gcaattttag ctaaaacatc gattcccctt ataatatctt catccgccgc ggttaggctg 2763 

attegcatae actggtgtga atgegecagg egcegggatt gacggtgaaa gaaagat 2820 



<210> 


10 


<211> 


711 


<212> 


PRT 


<213> 


Bacillus licheniformis 


<400> 


10 



Val Thr Phe Leu Lys Tyr lie He lie Cys Leu Ala Ser Phe Leu Leu 
1 5 10 15 

lie Thr Ala Thr Gly Gin Ala Ala Ala Ala Lys Asp Val Thr val Asp 
20 25 30 

Gly ser lie Leu Gly Glu Asn Ser Arg Glu Gin Ala Lys Gin Gin val 
35 40 45 

Leu Thr Asn Asp Leu Leu Thr Leu Tyr Gly Ala Lys Asp Ser Ala Glu 
50 55 60 

Leu Thr Tyr Gin lie Pro Ala Gly Ala Ser ser Thr His Gin Gin Leu 
65 70 75 80 

Thr Leu Lys Tyr Glu Ala Ser Asp Leu Leu lie ser pro Ser ser Leu 
85 90 95 

Thr Ala. Glu lie Asp Gly Glu Pro val Lys Thr val Lys Leu Glu Gly 
100 105 110 

Asn Asn Gly Lys Lys Thr Leu Lys Leu Ser Leu Asn Lys ser Gin Ser 
115 120 125 

Ser Pro Gly Phe His ser Leu Ser Leu Lys Phe Tyr Gly val val His 
130 135 140 

Glu Gly val Cys Val Arg Gin Asp Ser ser Gly Asn Trp lie Lys lie 
145 150 155 160 

Page 29 



10294.000.ST25.txt 

Tyr Pro Asp ser Arg Leu Asn lie Gly Glu Lys Asn Glu Ser Lys Gly 
y 165 170 175 

Ala Ala Leu Glu His Tyr Pro Tyr Pro Phe Ala Gin Ser Gly ser ser 
180 185 190 

val Glu Lys Thr Ala lie val lie Pro Asp His Pro ser ser Ala Glu 
195 200 205 

lie Glu Ala Ala Val Lys Thr Glu Ala Tyr Leu Lys Thr val Asp Asn 
210 215 220 

ser He ser Thr Lys lie Leu Gly Glu Ser Asp Leu Ala Lys lie Asp 
225 230 235 240 

Arg Pro Thr lie val He Gly val His His His Trp Ser Gly Lys val 
245 250 255 

Lys Lys Leu Leu Lys Gin Ala Lys Leu Glu Ala Lys Glu Asp Lys Leu 
260 265 270 

Leu Leu Ala Lys Arg Met Leu Lys Ala Lys Asp Lys Gin Gin Pro Val 
275 280 285 

Leu Phe Ala Ala Ala Ala ser Asp Asp Val Leu ser Glu Lys lie Ser 
290 295 300 

val lie Thr Asp Lys Thr Tyr Ala Ala Gin Leu Ser Gly Asp Thr Leu 
305 " 310 315 320 

Ala lie Gly Lys Leu Gin Gin His Ser Lys Arg Gly Gly ser Lys Leu 
325 330 335 

Thr Leu Glu Asp Phe Gly Ala Gly Asp Leu Thr lie Gly ser Gly Gin 
340 34§ 350 

Thr ser ser Glu His Phe Tyr Tyr Pro Ala Pro Ala Leu Leu Asp Lys 
355 360 365 

Asn Gin Pro Ala Lys Leu ser Leu Ala Met Lys Lys Ser Lys Thr lie 
370 375 380 

Gin Lys Gin Ala Gly Gin Ser Asp Leu Ala Ala Glu Gin Ala Glu Leu 
385 390 395 400 

Lys val Met lie Asn Gly Gin Pro His Ser val Gly Leu Asp Asp He 
405 410 415 

Gly Lys Glu Asp Lys Asn Gly Phe Tyr His val Ser Leu Lys val Asp 
420 425 430 
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pro Lys Leu Leu Gin Lys ser Arg Tyr lie Asp lie Gin Phe Ala Ala 
435 440 445 

Ser Gly Leu Lys Glu Asn Asn Pro Cys Tyr Ala val Asn Glu Asp Lys 
450 455 460 

Trp He Phe lie Asp lvs Gin Ser Ala Leu Ser Tyr His Val Ser Asp 
465 470 475 480 

Thr Ser Ala Ser Ala Asp Phe Gin Ala Trp Pro Leu Pro Tyr Ala Gly 
485 490 495 

Asp His Asn Asn Lys Thr Leu Met lie Leu Pro Asp Asn Ala Asp Gin 
500 505 510 

Ser Lys lie Asp Glu Leu ser Leu val val Gly Ser Phe Gly Ser Glu 
515 520 525 

Ala Arg Gin Ala Phe Thr Val Lys Thr Ser Ser Glu Val Lys Pro Asp 
530 535 540 

Asp val Lys Gly Arg Asn Val lie Phe lie Gly ser val Asp Gin Phe 
545 550 555 560 

ser Leu Leu Lys Glu Lys Thr Ala Glu Leu Ala val Pro Thr Ala Lys 
565 570 575 

Asn Gly Thr Phe Asp val Ser Ser Phe Gin Met Leu Asn Glu Thr Thr 
580 585 590 

Lys Gin val Ala Phe Thr Gin Thr ser Leu Trp Asp Ser Asn Tyr Ser 
595 600 605 

Met Ala Val Phe Ala Pro Phe Lys Gly Gin Gly Thr Ala Val Thr Lys 
610 615 620 

Glu Met lie Asn Phe Leu Asn Ser Asn Asp Phe Ala Ala Thr val val 
625 630 635 640 

Asn Glu Thr Asp ser His Gin Leu Phe Thr Asn His Gin Gin Leu Thr 
645 650 655 

Ala Lys Ser Ala Glu Thr Lys Thr Asp Asp Lys Gin Glu ser Asn Gin 
660 665 670 

Gin His val Leu Tyr lie Ala lie Leu lie val lie lie Ala Ala Ala 
675 680 685 

val He Leu He Leu Thr Thr Ala Arg Arg Arg Lys Arg Lys Ala Asn 
690 695 700 
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Ala Gly Gly Gly He Asp Glu 
705 710 



<210> 11 

<211> 2431 

<212> DMA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C519)..C1958) 

<223> 



<400> 11 
agaagcttga 


cgtcattgtt 


gccagcaatt 


tattcggcga 


tattttgacc 


gatatcgggg 


60 


cggcgattat 


gggaagcata 


ggtgtggcgc 


cggccgccaa 


cattaatgta 


aacggcaaat 


120 


atccatctat 


gtttgagcct 


gtgcacggct 


ctgctccgga 


catcatctga 


tagcgagtca 


180 


tcatcggaaa 


aggaatcgcc 


aatccgatcg 


gccaaatttg 


gacggcaaaa 


atgatgctcg 


240 


atcatttcgg 


ggaagaagaa 


ctcggtgcaa 


gattgcttga 


cgtgattgaa 


gacgttctaa 


300 


agagcggcta 


cttaacgcct 


gatatcggcg 


gttcaagtac 


gacggatgat 


gtgacagaag 


360 


aaatcatcaa 


gcgcgtgagg 


accatataag 


cgaaagctgc 


cagcactccg 


gcagcttttt 


420 


ttgctgtgga 


atggaaaatc 


gattacatga 


tacgggcggt 


tttggcgcat 


actacatcaa 


480 


gcaacaaaac 


atagtgcagg 


cagaagagga 


ggtatagg atg aat cag aag att gtg 
Met Asn Gin Lys lie val 
1 5 


536 



tct gtg etc ate att gcg etc age ctg tta tgc ggc ttg gta aca ggc 584 
Ser val Leu lie lie Ala Leu Ser Leu Leu Cys Gly Leu val Thr Gly 
10 15 20 



gee ggc ccg att ccg tta cat gat gtc gtt tea aaa gca tea gcg get 
Ala Gly Pro lie Pro Leu His Asp val val Ser Lys Ala ser Ala Ala 
25 30 35 



632 



gaa gaa get gca gec aaa age ace get aga aac gaa ttg gag aaa att 680 
Glu Glu Ala Ala Ala Lys ser Thr Ala Arg Asn Glu Leu Glu Lys lie 
40 45 50 



gag aaa gca tat gac ctg att tea aat gaa tat gtg gag cag gtc gac 728 
Glu Lys Ala Tyr Asp Leu lie Ser Asn Glu Tyr Val Glu Gin val Asp 
55 60 65 70 



agg gaa aaa ctg ttg gaa gga gee ata cag ggc atg ctt tea aca ttg 776 

Arg Glu Lys Leu Leu Glu Gly Ala lie Gin Gly Met Leu Ser Thr Leu 
75 80 85 

aat gac cca tac teg gtc tat atg gat aaa cag acg gca aag egg ttt 824 
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Asn Asp Pro Tyr ser val Tyr Met Asp Lys Gin Thr Ala Lys Arg Phe 
90 95 100 

tea gat tec ctt gat tec tct ttt gaa gga ate ggt gca gaa ate gga 
ser Asp ser Leu Asp Ser Ser Phe Glu Gly lie Giy Ala Glu lie Gly 
105 110 115 



gca gag aaa gec gga tta aag ccg aac gat gaa ate att age ate gac 
Ala Glu Lys Ala Gly Leu Lys pro Asn Asp Glu lie lie ser lie Asp 
135 140 145 150 

ggc gat tec atg age gga atg gat ttg aat gac gee gta tta aag ate 
Gly Asp ser Met ser Gly Met Asp Leu Asn Asp Ala val Leu Lys lie 
155 160 165 



872 



atg gaa gac aga aaa ate att ate gtt tct cct ttt aaa cag tct ccg 920 
Met Glu Asp Arg Lys lie lie He val ser Pro Phe Lys Gin ser Pro 
120 ^ 125 130 



968 



aga ggc aaa aag gga teg acg gtt aca ctg aaa gtt cac cga ccc gga 1064 
Arg Gly Lys Lys Gly Ser Thr val Thr Leu Lys val His Arg Pro Gly 
170 175 180 

atg aaa gac cag ctg aca ttt acg att aag cgc gat gaa ate ccg ctg 1112 
Met Lys Asp Gin Leu Thr Phe Thr lie Lys Arg Asp Glu lie Pro Leu 
185 190 195 

gaa acg gtg ttt get tec ata aag aaa gta cag gat aaa cct gtc ggc 1160 
Glu Thr Val Phe Ala ser lie Lys Lys Val Gin Asp Lys Pro Val Gly 
200 205 210 

tat ate gca ata tct tec ttt tec gaa cat acg gca aaa gat ttt act 1208 
Tyr lie Ala lie Ser Ser Phe Ser Glu His Thr Ala Lys Asp Phe Thr 
215 220 225 230 

get gaa ctg aaa aag ctt gag aaa aag gga ata aaa ggg etc gtt ttg 1256 
Ala Glu Leu Lys Lys Leu Glu Lys Lys Gly lie Lys Gly Leu val Leu 
235 240 245 

gat gta aga gga aat ccg ggc ggg tac ttg caa age gtg gaa gac att 1304 
Asp val Arg Gly Asn Pro Gly Gly Tyr Leu Gin Ser Val Glu Asp lie 
250 255 260 

tta aaa cat ttt gtg aca aaa gat cat ccg tat ata caa ate gec gaa 
Leu Lys His Phe val Thr Lys Asp His Pro Tyr lie Gin lie Ala Glu 
265 270 275 

aga aac gga aat aaa aaa caa tac ttc tea aaa tta aaa gag aaa aaa 
Arg Asn Gly Asn Lys Lys Gin Tyr Phe ser Lys Leu Lys Glu Lys Lys 
280 285 290 

cca tac cct gtg age gtg ate acg gac aag ggc age get teg get teg 
pro Tyr Pro val ser val lie Thr Asp Lys Gly ser Ala ser Ala ser 
295 300 305 310 

gaa att ctt gca ggc gca tta aaa gaa gec gag ggc tac gac gtg gtt 
Glu lie Leu Ala Gly Ala Leu Lys Glu Ala Glu Gly Tyr Asp Val val 
315 320 325 

ggc gat cct tec ttt gga aag gga acc gtc cag cag gcg gtg ccg atg 
Gly Asp Pro Ser Phe Gly Lys Gly Thr Val Gin Gin Ala val Pro Met 
330 335 340 



1352 
1400 
1448 
1496 
1544 



gga gac ggt age aat att aag ctg acg ctg tac aaa tgg ctg aca cct 1592 
Gly Asp Gly ser Asn lie Lys Leu Thr Leu Tyr Lys Trp Leu Thr pro 
345 350 355 



aaa gga aat tgg ate cat aag cag ggc att cag ccg acc gtt cca gtc 1640 
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Lys Gly Asn Trp lie His Lys Gin Gly lie Gin Pro Thr Val Pro val 
360 365 370 

acq cag cct gca tat ttc teg gcg ggg cct tta cag ctg aaa gaa ccc 1688 

Thr Gin Pro Ala Tyr Phe ser Ala Gly pro Leu Gin Leu Lys Glu Pro 

375 380 385 390 

etc aag ccg gat atg aac aac aat gaa att aag egg gcg cag ttc ctg 1736 

Leu Lys Pro Asp Met Asn Asn Asn Glu lie Lys Arg Ala Gin Phe Leu 
395 400 405 

ctg aaa gga etc ggg ttt gtc ccc ggc egg gaa gac ggc tat tac aat 1784 

Leu Lys Gly Leu Gly phe Val Pro Gly Arg Glu Asp Gly Tyr Tyr Asn 
410 415 420 

gaa age aca aaa aaa gee gtc atg gcg ttt cag gca gca aac aag ctg 1832 

Glu ser Thr Lys Lys Ala val Met Ala Phe Gin Ala Ala Asn Lys Leu 
425 430 435 

aag caa aca ggg ate att gac caa aaa acg gca aat aca atg aac ctg 1880 
Lys Gin Thr G Ty He He Asp Gin Lys Thr Ala Asn Thr Met Asn Leu 
440 445 450 



egg att gag gag aaa aag atg gat gaa aag aac gat ctt cag ctg caa 1928 
Arg lie Glu Glu Lys Lys Met Asp Glu Lys Asn Asp Leu Gin Leu Gin 
455 460 465 470 

gee gca tta aaa gtg ctg ttt aac aaa aag tgagggcacg ggatgtcctc 1978 
Ala Ala Leu Lys val Leu Phe Asn Lys Lys 
475 480 

acttttttta ttctcagaaa gtaaattctc aatcttttta cctaaaattt ttgettttte 2038 

ataaaaaaaa cattcataat gaatagaatt gacccgataa cataagtata tgggagactt 2098 

tataaggatg taaagatgea gtaaaaatgt aacttttgea agttgtataa cataggaaaa 2158 

ctttttaaaa tagaaccaaa gctttttcaa gaattataat gtgtgcattt tttttgcgga 2218 

gaatgttagc gctgtttgcg ttcttegtet ctgttggtgg agtcgtctga cgcttgcgct 2278 

tttcttatat ataaataata aatgggggta cacgattgaa aagggcaagt attgtgagag 2338 

agaaaaaata ctatgaatta gtggagcagt taaaagttcg atcacaagac gttacgtttt 2398 

ccgctacaaa ggcagtagga ttgcttatgc tgt 2431 

<210> 12 
<211> 480 
<212> PRT 

<213> Bacillus licheniformis 
<400> 12 

Met Asn Gin Lys lie Val Ser Val Leu lie lie Ala Leu ser Leu Leu 
15 10 15 

cys Gly Leu val Thr Gly Ala Gly Pro lie Pro Leu His Asp val val 
20 25 30 
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ser Lys Ala Ser Ala Ala Glu Glu Ala Ala Ala Lys ser Thr Ala Arg 
35 40 45 

Asn Glu Leu Glu Lys lie Glu Lys Ala Tyr Asp Leu lie Ser Asn Glu 
50 55 60 

Tyr val Glu Gin val Asp Arg Glu Lys Leu Leu Glu Gly Ala He Gin 
65 70 " 75 80 

Gly Met Leu Ser Thr Leu Asn Asp Pro Tyr ser val Tyr Met Asp Lys 
7 85 90 95 

Gin Thr Ala Lys Arg Phe ser Asp Ser Leu Asp Ser Ser Phe Glu Gly 
100 105 110 

lie Gly Ala Glu He Gly Met Glu Asp Arg Lys lie lie lie val ser 
115 120 125 

Pro Phe Lys Gin Ser Pro Ala Glu Lys Ala Gly Leu Lys Pro Asn Asp 
130 135 140 

Glu lie lie ser lie Asp Gly Asp Ser Met Ser Gly Met Asp Leu Asn 
145 150 155 160 

Asp Ala val Leu Lys He Arg Gly Lys Lys Gly ser Thr val Thr Leu 
165 170 175 

Lys val His Arg Pro Gly Met Lys Asp Gin Leu Thr Phe Thr lie Lys 
180 185 190 

Arg Asp Glu lie Pro Leu Glu Thr val Phe Ala ser lie Lys Lys val 
195 200 205 

Gin Asp Lys Pro Val Gly Tyr lie Ala lie Ser Ser Phe Ser Glu His 
210 215 220 

Thr Ala Lys Asp Phe Thr Ala Glu Leu Lys Lys Leu Glu Lys Lys Gly 
225 230 235 240 

lie Lys Gly Leu val Leu Asp val Arg Gly Asn Pro Gly Gly Tyr Leu 
245 250 255 

Gin Ser val Glu Asp lie Leu Lys His Phe Val Thr Lys Asp His Pro 
260 265 270 

Tyr lie Gin lie Ala Glu Arg Asn Gly Asn Lys Lys Gin Tyr Phe Ser 
275 280 285 

Lys Leu Lys Glu Lys Lys Pro Tyr Pro Val Ser val lie Thr Asp Lys 
290 295 300 
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Gly ser Ala ser Ala ser Glu lie Leu Ala Gly Ala Leu Lys Glu Ala 
305 310 315 320 

Glu Gly Tyr Asp val val Gly Asp pro ser Phe Gly Lys Gly Thr Val 
325 330 335 

Gin Gin Ala val Pro Met Gly Asp Gly Ser Asn He Lys Leu Thr Leu 
340 345 350 

Tyr Lys Trp Leu Thr Pro Lys Gly Asn Trp He His Lys Gin Gly lie 
35? 360 365 

Gin Pro Thr val Pro Val Thr Gin Pro Ala Tyr Phe ser Ala Gly Pro 
370 375 380 

Leu Gin Leu Lys Glu Pro Leu Lys Pro Asp Met Asn Asn Asn Glu lie 
385 390 395 400 

Lys Arg Ala Gin Phe Leu Leu Lys Gly Leu Gly Phe val Pro Gly Arg 
405 410 415 

Glu Asp Gly Tyr Tyr Asn Glu ser Thr Lys Lys Ala val Met Ala phe 
420 425 430 

Gin Ala Ala Asn Lys Leu Lys Gin Thr Gly lie lie Asp Gin Lys Thr 
435 440 445 

Ala Asn Thr Met Asn Leu Arg lie Glu Glu Lys Lys Met Asp Glu Lys 
450 455 460 

Asn Asp Leu Gin Leu Gin Ala Ala Leu Lys val Leu Phe Asn Lys Lys 
465 470 475 480 

<210> 13 

<211> 2542 

<212> DNA 

<213> Bacillus 1 i cheni f ormi s 



<220> 

<221> COS 

<222> (977) . . (2383) 

<223> 



<400> 13 

gaaatcgggc atgcgaaacg gcaaaggaaa ttcaggagcg ccttcaaaag gaactgctgc 

ttccgtcaag catcgggatc gctccgaata aattcctggc caaaatggct tcggatatga 
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aaaagccgct cggcattacg attttgagaa agcgtgaagt gccccggatt ctttggccca 180 

tggacatcag cgagargtac ggagtcggcc ggaaaaccgc cgaaaagctt aagacgctcg 240 

agatcgaaaa gatcggcgat ttggctgccg cagatgagta tgctttaaag cgcctcctcg 300 

gcatcaacgg cccccgttta aaaagaaggg caaacggcat cgacacagga gaagtgaatc 360 

ccgacagaat atacgaattc aaaagcgtcg gcaattcctc gaccctcccg catgacagca 420 

cagatgagaa agagctgttc ggactgattg acaagctttc aatctcagta agcgacaggc 480 

tgaagcgaaa agaggtcatg gcagcaaaag ttttcatcat gatccgcttt gcggactgga 540 

cgaacataac aagaagcaag acccttctga atccgaccga ttcaaaagac gaaattgcga 600 

aggaatcgaa agcccttttc aggcagcatt ggcacggaag ccctgtcagg cttttgggcg 660 

tgacgggaac agacctcgtc aatcgaaagg aagccgtcaa acagcttgat ttgttttcct 720 

ttcatgagga tgccaaagat gagccgatcc aaaaagtgat ggccgaactg aatgaaaaat 780 

atggaacaga cctcatcaaa aaaggggtca ggattgtgaa aaaagaaagc aaaacgagcg 840 

gaacaagctt taacaaagat tttttccaag acgagagaca agatcaatag cttgaaaatg 900 

taggtcaaag tgtggtaatt tcaatttaaa taaaaattaa actataatgc taaacgcttt 960 

agaagggacg ttagac atg gca aaa caa caa ata ggt gta gtt gat tta gca 1012 

Met Ala Lys Gin Gin lie Gly val Val Gly Leu Ala 
1 5 10 

gta atg gga aaa aac ttg get tta aac att gaa age cgc ggg ttt tea 1060 
val Met Gly Lys Asn Leu Ala Leu Asn lie Glu ser Arg Gly Phe ser 
15 20 25 

gtt tct gtc tac aac aga tea age gag aaa ace gaa gag ttt ctg aaa 1108 
val ser val Tyr Asn Arg Ser Ser Glu Lys Thr Glu Glu Phe Leu Lys 
30 35 40 

gaa gee gaa ggc aaa aac gtt gtc ggt aca tac age att gaa gag ttt 1156 
Glu Ala Glu Gly Lys Asn Val Val Gly Thr Tyr ser lie Glu Glu Phe 
45 50 55 60 

gtt gaa tct ctt gaa aaa ccg cgc aaa att ctt tta atg gtc aaa get 1204 
val Glu ser Leu Glu Lys Pro Arg Lys lie Leu Leu Met val Lys Ala 
65 70 75 

gga aca ccg aca gac gca acg att caa teg ctt ctg cct cat ctt gaa 1252 
Gly Thr Pro Thr Asp Ala Thr lie Gin Ser Leu Leu Pro His Leu Glu 
80 85 90 

aaa ggc gac att ttg att gac ggc gga aat aca tat tat aaa gat acg 1300 
Lys Gly Asp lie Leu lie Asp Gly Gly Asn Thr Tyr Tyr Lys Asp Thr 
95 100 105 

cag aga aga aac agg gag ctg gec gaa age ggc att cac ttc ate ggc 
Gin Arg Arg Asn Arg Glu Leu Ala Glu Ser Gly lie His Phe lie Gly 
110 115 120 



acc ggc gtt tec ggc ggt gaa gaa ggc get ctg aaa ggg ccg tct at 
Thr Gly Val Ser Gly Gly Glu Glu Gly Ala Leu Lys Gly Pro Ser il 
125 130 135 14 



atg cca ggc gga caa aag gaa gee cat gag ctt gtc aag ccg at 
Met Pro Gly Gly Gin Lys Glu Ala His Glu Leu Val Lys Pro il 
145 150 155 
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1348 



ig ccg tct ate 1396 
140 



att ctt 1444 
e Leu 



10294.000.ST25.txt 



gaa get: att tct gcc aag gtg gac ggc gaa ccg tgt acg aca tac ate 
Glu Ala lie Ser Ala Lys val Asp Giy Glu Pro Cys Thr Thr Tyr lie 
160 165 170 



ggt cct: gac 
Giy Pro as; 

17 



c ggc gcc ggc cat tat gta aaa atg gtt cat aac ggc ate 
p Giy Ala Giy His Tyr val Lys Met Val His Asn Giy lie 
5 180 185 



gaa tac ggc gat atg cag ctg ate tea gaa tec tac ttt att ttg aaa 
Glu Tyr Giy Asp Met Gin Leu lie ser Glu Ser Tyr Phe lie Leu Lys 
190 195 200 

cac att gtc ggt ctg tea tea gat gag ctt cac gaa gtc ttt tec gag 
His lie val Giy Leu ser ser Asp Glu Leu His Glu val Phe Ser Glu 
205 210 215 220 

tgg aat aag gga gag ctt gac age tat ctg ate gaa ate acg get gat 
Trp Asn Lys Giy Glu Leu Asp Ser Tyr Leu lie Glu lie Thr Ala Asp 
225 230 235 

att ttc acg aaa aaa gac gag gaa ace ggc aag ccg ctt gtt gac gtc 
lie Phe Thr Lys Lys Asp Glu Glu Thr Giy Lys Pro Leu Val Asp val 
240 245 250 

ate etc gat aaa gca ggt caa aaa ggc aca gga aaa tgg aca age caa 
He Leu Asp Lys Ala Giy Gin Lys Giy Thr Giy Lys Trp Thr ser Gin 
255 260 265 

age get ctt gac ctg ggc gtt ccg ctt cca ate att acg gaa tct gtt 
ser Ala Leu Asp Leu Giy val Pro Leu Pro He lie Thr Glu ser Val 
270 275 280 

ttc gcc cgc ttc ate tct tec atg aaa gag gag cgc gtc aaa gcg age 1876 
Phe Ala Arg Phe lie ser ser Met Lys Glu Glu Arg val Lys Ala Ser 
285 290 295 300 

aag ctt ctg gca gga cct gaa gcg aaa cct gcc get gag aac aaa gaa 
Lys Leu Leu Ala Giy Pro Glu Ala Lys Pro Ala Ala Glu Asn Lys Glu 
305 310 315 

gag ctg ate gaa gcg gtc aga aaa gcg etc ttc atg age aaa ate tgt 1972 
Glu Leu He Glu Ala val Arg Lys Ala Leu Phe Met Ser Lys lie Cys 
320 325 330 



1492 
1540 
1588 
1636 
1684 
1732 
1780 
1828 



1924 



2020 
2068 



tct tac gcc caa ggc ttt get caa atg aaa gcc gca tea gaa gaa tac 
Ser Tyr Ala Gin Giy Phe Ala Gin Met Lys Ala Ala ser Glu Glu Tyr 
335 340 345 

ggc tgg gat ttg aaa tac ggc gat ate gcg atg att ttc cgc gga gga 
Giy Trp Asp Leu Lys Tyr Giy Asp He Ala Met He Phe Arg Giy Giy 
350 355 360 

tgc ate ate cgc gcg gcg ttc ctg caa aaa ate aaa gaa gcg tat gac 2116 
cys He lie Arg Ala Ala Phe Leu Gin Lys lie Lys Glu Ala Tyr Asp 
365 370 375 380 

cgc gat cca gag ctt gac aac ctg ctt ctt gac ccg tac ttc aaa aat 2164 
Arg Asp Pro Glu Leu Asp Asn Leu Leu Leu Asp Pro Tyr Phe Lys Asn 
385 390 395 

ate gtt gaa age tat cag gga gcc etc cgc aaa acg att tct ctt gcg 
lie vaT Glu ser Tyr Gin Giy Ala Leu Arg Lys Thr lie ser Leu Ala 
400 405 410 

gtt gaa caa gga att cct gta cct tgc ttc tea age get etc get tac 
val Glu Gin Giy lie pro Val Pro Cys Phe ser Ser Ala Leu Ala Tyr 
415 420 425 
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ttt gac age tac cgc act gca acc ctg ccg gcc aac ctg att cag gcg 2308 
Phe Asp Ser Tyr Arg Thr Ala Thr Leu Pro Ala Asn Leu lie Gin Ala 
430 435 440 

cag cgc gac tac ttt ggc gcc cat acg tat gag cgt aca gat aaa gaa 2356 
Gin Arg Asp Tyr Phe Gly Ala His Thr Tyr Glu Arg Thr Asp Lys Glu 
445 450 455 460 

ggc att ttc cac act gag tgg atg aaa taagatgtaa aaccgcaagc 2403 
Gly lie Phe His Thr Glu Trp Met Lys 
465 

tgaaaagctt gcggtttttt tgattttegg aaggatgeat gtttaagegg ttgtgtggaa 2463 

acctactcaa aagtgagttt caataaggag gaatcaaccc atgtatccaa gtttagaggg 2523 

aaaaacggtc gttatcaca 2542 



<210> 


14 


<211> 


469 


<212> 


PRT 


<213> 


Bacillus lichenifornris 


<400> 


14 



Met Ala Lys Gin Gin lie Gly Val Val Gly Leu Ala val Met Gly Lys 
1 5 10 15 

Asn Leu Ala Leu Asn lie Glu Ser Arg Gly Phe Ser Val Ser Val Tyr 
20 25 30 

Asn Arg ser ser Glu Lys Thr Glu Glu Phe Leu Lys Glu Ala Glu Gly 
35 40 45 

Lys Asn Val Val Gly Thr Tyr Ser lie Glu Glu Phe val Glu ser Leu 
50 55 60 

Glu Lys Pro Arg Lys lie Leu Leu Met val Lys Ala Gly Thr Pro Thr 
65 70 75 80 

Asp Ala Thr lie Gin Ser Leu Leu Pro His Leu Glu Lys Gly Asp lie 
85 90 95 

Leu lie Asp Gly Gly Asn Thr Tyr T^r Lys Asp Thr Gin Arg Arg Asn 

Arg Glu Leu Ala Glu Ser Gly lie His Phe lie Gly Thr Gly val Ser 
115 120 125 

Gly Gly Glu Glu Gly Ala Leu Lys Gly Pro Ser He Met Pro Gly Gly 
130 135 140 
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Gin Lys Glu Ala His Glu Leu Val Lys Pro lie Leu Glu Ala lie ser 
145 150 155 160 

Ala Lys val Asp Gly Glu Pro cys Thr Thr Tyr lie Gly Pro Asp Gly 
165 170 175 

Ala Gly His Tyr val Lys Met Val His Asn Gly lie Glu Tyr Gly Asp 
180 185 190 

Met Gin Leu lie Ser Glu Ser Tyr Phe lie Leiu Lys His lie val Gly 
195 2O0 205 

Leu ser Ser Asp Glu Leu His Glu Val Phe Ser Glu Trp Asn Lys Gly 
210 215 220 

Glu Leu Asp Ser Tyr Leu lie Glu lie Thr Ala Asp lie Phe Thr Lys 
225 230 235 240 

Lys Asp Glu Glu Thr Gly Lys Pro Leu Val Asp val lie Leu Asp Lys 
245 250 255 

Ala Gly Gin Lys Gly Thr Gly Lys Trp Thr Ser Gin ser Ala Leu Asp 
260 265 270 

Leu Gly val Pro Leu Pro lie lie Thr Glu Ser Val Phe Ala Arg Phe 
275 280 285 

lie ser ser Met Lys Glu Glu Arg val Lys Ala Ser Lys Leu Leu Ala 
290 295 300 

Gly Pro Glu Ala Lys Pro Ala Ala Glu Asn Lys Glu Glu Leu lie Glu 
305 310 315 320 

Ala val Arg Lys Ala Leu Phe Met ser Lys lie cys Ser Tyr Ala Gin 
325 330 335 

Gly Phe Ala Gin Met Lys Ala Ala ser Glu Glu Tyr Gly Trp Asp Leu 
340 345 350 

Lys Tyr Gly Asp He Ala Met lie Phe Arg Gly Gly Cys lie lie Arg 
355 360 365 

Ala Ala Phe Leu Gin Lys lie Lys Glu Ala Tyr Asp Arg Asp Pro Glu 
370 375 380 

Leu Asp Asn Leu Leu Leu Asp Pro Tyr Phe Lys Asn lie val Glu ser 
385 390 395 400 

Tyr Gin Gly Ala Leu Arg Lys Thr lie ser Leu Ala Val Glu Gin Gly 
405 410 415 
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He pro val Pro cys Phe ser Ser Ala Leu Ala Tyr Phe Asp Ser Tyr 
420 425 430 

Arg Thr Ala Thr Leu pro Ala Asn Leu lie Gin Ala Gin Arg Asp Tyr 
435 440 445 

Phe Gly Ala His Thr Tyr Glu Arg Thr Asp Lys Glu Gly lie Phe His 
450 455 460 

Thr Glu Trp Met Lys 
465 

<210> 15 

<211> 2030 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221>- CDS 

<222> (501) . . (1391) 

<223> 



<400> 15 

aaaacttcca aggcgaacgc ttcaaagaaa acattagaaa agtgaaccag cttgcgccga 60 

tcgcggaaaa acataatgtc gacatcgccc atatcgtctt ggcctggtac ttggcgcggc 120 

ctgaaatcga cgtgttgatc ccgggcgcca aacgcgctga tcagctgatc gacaacctca 180 

aaacggcaga agtcaatctg tctcaagagg acattgattt catcgaccgg ctgtttgccc 240 

gctaaatgat caggaaacct atcttaaaag ataggtttct ttatttttaa aatcctgttg 300 

acagcgcttc catttttgat atgataggaa agaagttaat acaagtgacg gagaatggga 360 

gattcacaat aagaccctct tgtgccaggg gtttttttgt ggatctcttt ttcttcgtca 420 

tctaagaggg ggcgaaagca atcgtaatga atagacggca cctttattct gtataacagc 480 

ttgaaaggag agatcatgtt atg aaa aga eta gtc cgc age ate ttc ctt ata 533 

Met Lys Arg Leu Val Arg ser He Phe Leu lie 
15 10 

acg gcc gca ate get get ttt ggt ttt gga ttc age ggg cat gcg gag 
Thr Ala Ala lie Ala Ala Phe Gly Phe Gly Phe Ser Gly His Ala Glu 
15 20 25 



gtc gcg cac cgc ggc gca teg ggg cat get ccc gag cac acg ctt ttg 
val Ala His Arg Gly Ala Ser Gly His Ala Pro Glu His Thr Leu Leu 
45 50 55 
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581 



gcg gca age cat tec cag ccg cag etc aat ccg aac aag eta eta aat 629 
Ala Ala ser His ser Gin Pro Gin Leu Asn Pro Asn Lys Leu Leu Asn 
30 35 40 



677 
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act tat aag ctt gga caa aaa atg aaa ggc gat tac ata gaa ate gat 
Ala Tyr Lys Leu Gly Gin Lys Met Lys Gly Asp Tyr lie Glu He Asp 
60 65 70 75 

ctt caa atg aca aaa gac ggc cac ttg gtc gec atg cac gat gag aca 
Leu Gin Met Thr Lys Asp Gly His Leu val Ala Met His Asp Glu Thr 
80 85 90 

ttg gat cgt acg act aat ggt acg ggt ttt gtc aaa gac tat acg ctg 
Leu Asp Arg Thr Thr Asn Gly Thr Gly Phe val Lys Asp Tyr Thr Leu 
95 100 105 



aaa 
Lys 



get aat cca aac att ccg eta gtg caa tta tta tgg tac gac aaa cct 
Ala Asn Pro Asn lie Pro Leu val Gin Leu Leu Trp Tyr Asp Lys Pro 
205 210 215 



725 
773 
821 
869 
917 
965 



gaa ate aaa gag ctt gat gca ggc tec tgg ttt aac gaa gca tat 
Glu xle Lys Glu Leu Asp Ala Gly ser Trp Phe Asn Glu Ala Tyr 
110 115 120 

cct gag egg gca aaa ccg gag tac gec ggg ctg aaa gtg ccc acc ctt 
pro Glu Arg Ala Lys Pro Glu Tyr Ala Gly Leu Lys Val Pro Thr Leu 
125 130 135 

gaa gaa ate ate caa aca ttc ggg aga age gcg cgc tac tat ate gaa 
Glu Glu He lie Gin Thr Phe Gly Arg ser Ala Arg Tyr Tyr He Glu 
140 145 150 155 

aca aaa tea ccg gaa gac tat gat cat atg gaa gaa aag etc ctg gac 1013 
Thr Lys Ser Pro Glu Asp Tyr Asp His Met Glu Glu Lys Leu Leu Asp 
160 165 170 

ate ctg aag caa tac aaa ttg acc gga gca gac att cat tea age aaa 1061 
lie Leu Lys Gin Tyr Lys Leu Thr Gly Ala Asp lie His ser Ser Lys 
175 180 185 

gtc ate att caa tct ttt agt cct gaa age tta aaa ate att cat aac 1109 
val lie lie Gin Ser Phe Ser Pro Glu Ser Leu Lys lie lie His Asn 
190 195 200 



1157 



205 210 

get gec att act gac gec gaa tta aaa caa tat caa tct tac age gtc 1205 
Ala Ala He Thr Asp Ala Glu Leu Lys Gin Tyr Gin ser Tyr ser val 
220 225 230 235 

1253 



1301 



gga etc ggc atg aac ttt gac cgc att ggc egg gca tac gtg caa aag 
Gly Leu Gly Met Asn Phe Asp Arg lie Gly Arg Ala Tyr val Gin Lys 
240 245 250 

att cga cgc acc ggc atg ctg gtc cat cct tat act gtg aat aaa aaa 
lie Arg Arg Thr Gly Met Leu val His Pro Tyr Thr vaT Asn Lys Lys 
255 260 265 

gaa gat atg aag egg ctg etc gat tgg gga gcg acc gga atg ttc acc 1349 
Glu Asp Met Lys Arg Leu Leu Asp Trp Gly Ala Thr Gly Met Phe Thr 
270 275 280 

aac ttt ccg gac egg ctg cgc gat gtt ttg cgc gaa aag aag 1391 
Asn Phe Pro Asp Arg Leu Arg Asp val Leu Arg Glu Lys Lys 
285 290 295 

taaatgaata aagaagggga ataccatgtt aaaactgttt aagecageae cgccgattga 1451 

gcggctgeeg gaagatcaaa ttgattcgga atataagaaa ttcagactgc aagtttttct 1511 

cggcatcttc atcggttatg eggcatacta tttaattege aaaaatttct cgcttgccat 1571 

gecttatttg atcgaagagg gcttttcaaa gtcggcgctc ggctttgect tgtccgctct 1631 
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atccatctct tacgggctga gcaagttcgt gatggccacg atatcggacc ggagcaatcc 1691 

gaggatgttc ctgcccgccg gtttgatcct ttccgctgtc atcagcctct tgatggggtt 1751 

tgttcctttt ttcacctcat cgatcgccat tatgtttatc atgctgttct taaacggctg 1811 

gttccagggc atgggatggc cgccgtcagg gcgtgtcctt gtccactggt tcagcgtcag 1871 

cgaaagggga aataaaaccg ccatatggaa tgtcgcccac aatgtcggcg ggggactgat 1931 

ggcgccgatt gccgttgccg gcgtcgccat cttctcaggc ataacgggat ctgctacagg 1991 

ctatgaaggt gtgtttattt tgccggcctt ggtcgccat 2030 

<210> 16 
<211> 297 
<212> PRT 

<213> Bacillus licheniformis 
<400> 16 

Met Lys Arg Leu val Arg ser lie Phe Leu lie Thr Ala Ala lie Ala 
15 10 15 

Ala Phe Gly Phe Gly Phe ser Gly His Ala Glu Ala Ala ser His Ser 
20 25 30 

Gin Pro Gin Leu Asn Pro Asn Lys Leu Leu Asn val Ala His Arg Gly 
35 40 45 

Ala Ser Gly His Ala Pro Glu His Thr Leu Leu Ala Tyr Lys Leu Gly 
50 55 60 

Gin Lys Met Lys Gly Asp Tyr lie Glu lie Asp Leu Gin Met Thr Lys 
65 70 75 80 

Asp Gly His Leu val Ala Met His Asp Glu Thr Leu Asp Arg Thr Thr 
85 90 95 

Asn Gly Thr Gly Phe val Lys Asp Tyr Thr Leu Lys Glu lie Lys Glu 
100 105 110 

Leu Asp Ala Gly Ser Trp Phe Asn Glu Ala Tyr Pro Glu Arg Ala Lys 
115 120 125 

Pro Glu Tyr Ala Gly Leu Lys Val Pro Thr Leu Glu Glu lie lie Gin 
130 135 140 

Thr Phe Gly Arg Ser Ala Arg Tyr Tyr lie Glu Thr Lys Ser Pro Glu 
145 150 155 160 
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Asp Tyr Asp His Met Glu 61 u Lys Leu Leu Asp lie Leu Lys Gin Tyr 

Lys Leu Thr Gly Ala Asp lie His Ser ser Lys Val lie lie Gin Ser 
* 180 185 190 

Phe ser Pro Glu Ser Leu Lys lie lie His Asn Ala Asn Pro Asn lie 
195 200 205 

Pro Leu val Gin Leu Leu Trp Tyr Asp Lys Pro Ala Ala lie Thr Asp 
210 215 220 

Ala Glu Leu Lys Gin Tyr Gin ser Tyr Ser Val Gly Leu Gly Met Asn 
225 230 235 240 

Phe Asp Arg lie Gly Arg Ala Tyr Val Gin Lys lie Arg Arg Thr Gly 
245 250 255 

Met Leu val His Pro Tyr Thr val Asn Lys Lys Glu Asp Met Lys Arg 
260 265 270 

Leu Leu Asp Trp Gly Ala Thr Gly Met Phe Thr Asn Phe Pro Asp Arg 
275 280 285 

Leu Arg Asp Val Leu Arg Glu Lys Lys 
290 295 

<210> 17 

<211> 2308 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C501) . . (1814) 

<223> 

<400> 17 

ggaagagcag cagcagaaaa cgattgatgc gattacaaaa gcgattaaat atatggcgaa 60 

acgccggatt ggcgcgcttc tgacaattga acgggagacg ggaatgggcg atitacataga 120 

aacggggatc cctttgaatg caaaggtcag ctctgagcta ttgatcaaca tctttattcc 180 

gaacactccg cttcatgacg gagccgtgat tatgaaaaac gatgaggttg ctgcagctgc 240 

ctgctacctt ccgctttctg aaagcccttt tatttcaaaa gagcttggaa cgaggcacag 300 

agcagcagtg ggaatcagtg aagtgaccga cagtctgacg gttgttgtat ccgaagagac 360 

Page 44 



10294.000.ST25.txt 

gggcggcatc agcgtcgcca aaaacggaga ccttcaccgt gatttatcgg aagaggcatt 420 

gaaaaatatg cttgaagcgg aatttaagaa aaattcgcgg gaaacttcct caaatcgctg 480 

gtattggagg gcgaagaaaa atg gat aag ttc tta aac aat ccc tgg get gtc 533 

Met Asp Lys Phe Leu Asn Asn Pro Trp Ala val 
15 10 

aaa gtt gtc gcg tta ttg ttc gcg ttt ctt ctt tac ttt gcg gtc cac 581 
Lys val val Ala Leu Leu Phe Ala Phe Leu Leu Tyr Phe Ala Val His 
15 20 25 

age get cag gcg ccg act ccg aag aaa cca ggt gaa teg ttt ttc ccg 629 
Ser Ala Gin Ala Pro Thr Pro Lys Lys Pro Giy Glu Ser Phe Phe Pro 
30 35 40 

aca teg aca aca gac gaa gcg acg etc acc gat ata ccg gtc aaa teg 677 
Thr ser Thr Thr Asp Glu Ala Thr Leu Thr Asp lie Pro val Lys Ser 
45 50 55 

ttt tat gat gat gaa aac tac gtc gta aca ggc gtg ccg cag acg gtg 725 
Phe Tyr Asp Asp Glu Asn Tyr Val val Thr Gly val Pro Gin Thr val 
60 65 70 75 

aat gtc acg ant aaa ggc ccg acc gga acc gtc aag aag gtc aga caa 773 
Asn val Thr lie Lys Gly Pro Thr Gly Thr val Lys Lys val Arg Gin 
80 85 90 

gtg aag gat ttt gag att tat gee gac atg caa aac ctg aaa aca ggc 821 
val Lys Asp Phe Glu lie Tyr Ala Asp Met Gin Asn Leu Lys Thr Gly 
95 100 105 

agg cat aaa gtc gag ctg aag gee aga aat gtt gee gac ggc etc act 869 
Arg His Lys Val Glu Leu Lys Ala Arg Asn Val Ala Asp Gly Leu Thr 
liO 115 120 

ctg acc ate aat cca teg gtg aca acc gtg acg ate gaa gaa aaa acg 917 
Leu Thr lie Asn Pro ser val Thr Thr Val Thr lie Glu Glu Lys Thr 
125 130 135 

acg aag gaa tt:c ccg gtc gag gtt gat ttt tat aat aaa aac aaa atg 965 
Thr Lys Glu Phe Pro val Glu Val Asp Phe Tyr Asn Lys Asn Lys Met 
140 145 150 155 

aaa gac ggc tac acg ccg gag ctg ccg ate ate aac ccg aaa aac gtc 1013 
Lys Asp Gly Tyr Thr Pro Glu Leu Pro lie lie Asn Pro Lys Asn val 
160 165 170 

age gtc acc ggc tea aaa gee gtg ate gac aga ate cag aac ate aag 
Ser val Thr Giy ser Lys Ala val lie Asp Arg lie Gin Asn lie Lys 
175 180 185 

gcg acg ate aat tta gag ggc gtc gac cag acg gtt gaa aaa gaa gee 
Ala Thr lie Asn Leu Glu Gly val Asp Gin Thr Val Glu Lys Glu Ala 
190 195 200 



aag ctt aca gta tac gac aag gac gga aat gtc ctg ccg gtt gaa gtc 
Lys Leu Thr val Tyr Asp Lys Asp Gly Asn val Leu pro val Glu val 



205 210 215 

aaa 
Lys 
225 



age cct tec g-tc gtt aaa ate acc gtt ccg gtg acg age ccg age aaa 

ser Pro ser val val Lys lie Thr val Pro Val Thr ser Pro Ser Lys 
220 225 230 235 

aag att ccg g-tc aaa gtt gac egg aaa ggc age ctt ccg gac ggc at 

Lys lie Pro val Lys val Asp Arg Lys Gly Ser Leu Pro Asp Gly il 

240 245 250 



1061 
1109 
1157 
1205 



ate 1253 
e 
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1301 



age att tec age etc gat ata agt ccg gga gag gtg acc gtc tac ggg 
sir He ser ser Leu Asp lie Ser Pro Gly Glu val Thr val Tyr Gly 
255 260 265 

ccg caa aat gtt ctt gat teg tta gaa ttt gtc gag gcc gac gag att 1349 
pro Gin Asn val Leu Asp Ser Leu Glu Phe val Glu Ala Asp Glu He 
270 275 280 

gat tta agt aaa ata aag gat gat act gaa ttg gaa gcc ggc att aaa 1397 
asd Leu ser Lys lie Lys Asp Asp Thr Glu Leu Glu Ala Gly lie Lys 
285 290 295 

gtg ccg gac ggc get aaa aag gtg tea ccc gaa aaa gtg aaa ate aag 1445 
val Pro Asp Gly Ala Lys Lys val Ser Pro Glu Lys Val Lys lie Lys 
300 305 310 315 

gtg aaa gtt gac aag gaa gaa gag aaa aaa ctg aaa aac gtt tea att 1493 
val Lys val Asp Lys Glu Glu Glu Lys Lys Leu Lys Asn Val ser lie 
320 325 330 

aaa acc gcg ggg ctg aat gac age egg gat ctt gaa ttt etc gat ccg 1541 
Lys Thr Ala Gly Leu Asn Asp ser Arg Asp Leu Glu Phe Leu Asp Pro 
335 340 345 

aag tea ggc aag ctg gat ate acg gca aag ggc teg aca gcc gcg ate 1589 
Lys Ser Gly Lys Leu Asp He Thr Ala Lys Gly Ser Thr Ala Ala lie 
350 355 360 

gaa aaa etc cag cct tec gac gtc gag etc tat gtc aat gtg gcg gat 1637 
Glu Lys Leu Gin Pro Ser Asp Val Glu Leu Tyr Val Asn val Ala Asp 
365 370 375 

etc gat gac ggc gag cac aat gta aag ctg gaa gta aac ggt ccg cag 1685 
Leu Asp Asp Gly Glu His Asn Val Lys Leu Glu val Asn Gly Pro Gin 
380 385 390 395 

aac atg aca tgg teg ctg ccg egg caa age att cga gtg aaa ate tea 1733 
Asn Met Thr Trp ser Leu Pro Arg Gin ser lie Arg val Lys lie ser 
400 405 410 

tct caa aca acc caa aac gaa aaa aac aat ggt cag gat gaa gaa gaa 1781 
ser Gin Thr Thr Gin Asn Glu Lys Asn Asn Gly Gin Asp Glu Glu Glu 
415 420 425 

gag aat cat tct gaa aag gat tea caa cct tea tgaatcaaaa aggagegata 1834 
Glu Asn His ser Glu Lys Asp Ser Gin Pro Ser 
430 435 

ttaatgggca agtattttgg tacagaeggt gtaagaggcg tggcaaacag tgaacttaca 1894 

cctgagctgg cctttaaagt eggaegcttt ggcggatatg tcctaacaaa agataaggag 1954 

cgtcccaagg ttctgategg ccgtgacacg cgcatttcag ggcatatget ggaaggggee 2014 

cttgtagcag gccttctttc gataggagca gaagtcatgc gtctcggcgt gatttcgacg 2074 

cccggagtcg catatttgac gaaggctatg gaegeggagg cgggtgtgat gatttccget 2134 

tcccacaacc ctgtccagga caaeggaatt aagtttttcg geggegaegg ctttaagctt 2194 

tccgatgaac aggagcttga aatcgagcgt ctgatggatc ageeggaaga tcacctgcca 2254 

aggectgtag gegctgatet gggcatggtg aacgactact ttgaaggegg acag 2308 

<210> 18 
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<211> 438 
<212> PRT 

<213> Bacillus licheniformis 



<400> 18 

Met Asp Lys Phe Leu Asn Asn Pro Trp Ala Val Lys val Val Ala Leu 
15 10 15 

Leu Phe Ala Phe i_eu Leu Tyr Phe Ala val His ser Ala Gin Ala Pro 
20 25 30 

Thr Pro Lys Lys Pro Gly Glu ser Phe Phe Pro Thr ser Thr Thr Asp 
35 40 45 

Glu Ala Thr Leu Thr Asp lie Pro val Lys ser Phe Tyr Asp Asp Glu 
50 55 60 

Asn Tyr val val Thr Gly Val Pro Gin Thr Val Asn val Thr lie Lys 
65 70 75 80 

Gly Pro Thr Gly Thr val Lys Lys Val Arg Gin val Lys Asp Phe Glu 
85 90 95 

lie Tyr Ala Asp Met Gin Asn Leu Lys Thr Gly Arg His Lys Val Glu 
100 105 110 

Leu Lys Ala Arg Asn Val Ala Asp Gly Leu Thr Leu Thr lie Asn Pro 
115 120 125 

ser val Thr Thr val Thr lie Glu Glu Lys Thr Thr Lys Glu Phe Pro 
130 135 140 

Val Glu Val Asp Phe Tyr Asn Lys Asn Lys Met Lys Asp Gly Tyr Thr 
• 145 150 155 160 

pro Glu Leu Pro lie lie Asn Pro Lys Asn val Ser val Thr Gly ser 
165 170 175 

Lys Ala val lie Asp Arg lie Gin Asn lie Lys Ala Thr lie Asn Leu 
180 185 190 

Glu Gly val Asp Gin Thr val Glu Lys Glu Ala Lys Leu Thr val Tyr 
195 200 205 

Asp Lys Asp Gly Asn val Leu Pro val Glu Val Ser Pro Ser Val val 
210 215 220 

Lys He Thr val pro Val Thr Ser Pro Ser Lys Lys lie Pro Val Lys 
225 230 235 240 
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val Asp Arg Lys Gly ser Leu Pro Asp Gly lie ser lie Ser ser Leu 
245 250 255 

Asp lie Ser Pro Gly Glu val Thr Val Tyr Gly Pro Gin Asn val Leu 
260 265 270 

Asp ser Leu Glu Phe Val Glu Ala Asp Glu lie Asp Leu Ser Lys He 
275 280 285 

Lys Asp Asp Thr Glu Leu Glu Ala Gly He Lys val Pro Asp Gly Ala 
290 295 300 

Lys Lys val Ser Pro Glu Lys val Lys lie Lys val Lys val Asp Lys 
305 310 315 320 

Glu Glu Glu Lys Lys Leu Lys Asn val ser lie Lys Thr Ala Gly Leu 
325 330 335 

Asn Asp ser Arg Asp Leu Glu Phe Leu Asp Pro Lys Ser Gly Lys Leu 
340 345 350 

asp He Thr Ala Lys Gly Ser Thr Ala Ala lie Glu Lys Leu Gin Pro 
355 360 365 

ser Asp val Glu Leu Tyr val Asn val Ala Asp Leu Asp Asp Gly Glu 
370 375 380 

His Asn Val Lys Leu Glu val Asn Gly Pro Gin Asn Met Thr Trp Ser 
385 390 395 400 

Leu Pro Arg Gin Ser He Arg val Lys lie Ser Ser Gin Thr Thr Gin 
405 410 415 

Asn Glu Lys Asn Asn Gly Gin Asp Glu Glu Glu Glu Asn His ser Glu 
420 425 430 

Lys Asp ser Gin Pro ser 
435 

<210> 19 

<211> 2632 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 
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<400> 19 
atatgtttta 


atgaagaaaa 


tctccaggcc 


gctcttcgtt 


*n ?a ♦* ^ *t* 3 

IICdyaLdLa 


cidLg Lca.y eg 


DU 


cgtcgccagc 


ctggcggttc 


_ mm mmt .mm. — . mm*m%* — A. 

gatttattgt 


gagttgaaac 


atcgccgagc 


g taarga ugc 




cggcaagcgt 


ttttccccgt 


gtaaccggga 


cccttctgat 


f mm *m m\ • A. 

cxgataatcu 


cccaxga.ya l 


1 Rft 
XoU 


cgaccgcttt 


tcaatgaatg 


tttacactta 


ccgtaatgat 


agaagggece 


tt uyyaxatg 




aacgattcat 


cgaagcgatc 


ccgtcttata 


aagaagtgtt 


tggcacagac 


gaaaaggngr 




ggacaaaagc 


atcgccgctc 


tcatacataa 


acaactcaaa 


axtgccgccg 


gecta ict rg 




tgacccgctg 


ggaagaccct 


gccgtttaca 


agttcgcgga 


aaccgcaaac 


aaagegaagg 


Aon 


caacggaatt 


tgtgtatcaa 


gtcaacagct 


tatctcacag 


tgatttaaac 


aagatgttcg 


480 


gctctccaga 


tgcaccggca 


gaagcgcaga 


atctgacaaa 


agcggttatg 


gcgtttttag 


540 


agaaggaaaa 


taaatagatc 


aaacggccga 


ctcggcttcc 


tacatgtact 


tgctgaaagg 


600 


atataaacag 


ctgttaaact 


agcagagaaa 


ggccgaaaat 


gttaaattcg 


gcctcttctc 


660 


acacttggca 


cccccttact 


cataagacat 


cgatctgaaa 


attcccaaaa 


tataaacaaa 


720 


acattaataa 


aatcaagcca 


tttgattaac 


aaatttacga 


tacgatcata 


tagaacttga 


780 


tgattgggaa 


aagcattttg 


agagaagatt 


aagagcaagg 


gagatatgat 


gtgagaatga 


840 


aacgattaag 


g atg agg J 
Met Arg I 


aag cat tta 
Lys His Leu 
5 


ctg ata get gtc tgt act ttg gca 
Leu lie Ala Val Cys Thr Leu Ala 
10 


890 



ctt ctt eta agt tec ccg att gta age gat gcg age ccg gca act aaa 938 

Leu Leu Leu Ser Ser Pro lie val Ser Asp Ala ser Pro Ala Thr Lys 
15 20 25 

cca aca act gca gat teg ccg caa tct tec gga ttt ttc gta gac cat 986 

Pro Thr Thr Ala Asp Ser Pro Gin ser Ser Gly Phe Phe val Asp His 
30 35 40 45 

tac aaa aat aat ate tct gee aat acg acg gcg gaa tec aat cct gtc 1034 

Tyr Lys Asn Asn lie ser Ala Asn Thr Thr Ala Glu ser Asn Pro Val 
50 55 60 

ate ggc ctg ctt tec gaa ttt aat aaa ctt tgg act ccc gga aag aca 1082 

lie Gly Leu Leu Ser Glu Phe Asn Lys Leu Trp Thr Pro Gly Lys Thr 

65 70 75 

tgg aat ace ggt act aaa ctg aac age agg gtg ctg gat gec aac att 1130 

Trp Asn Thr Gly Thr Lys Leu Asn Ser Arg VaT Leu Asp Ala Asn lie 
80 85 90 

caa aaa gtc gtg gat att get gaa cgc cgc acg atg ctt gag gaa aat 1178 

Gin Lys Val val Asp He Ala Glu Arg Arg Thr Met Leu Glu Glu Asn 
95 100 105 

get gee tat ttt gat gat egg egg age cag age tac agt ata att gac 1226 

Ala Ala Tyr Phe Asp Asp Arg Arg Ser Gin Ser Tyr Ser lie lie Asp 
110 115 120 125 

ggc etc ggc aag ctt gee ggc gtc tat cga atg aac gcg gga gcg acg 1274 
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Giy Leu Giy Lys Leu Ala Giy val Tyr Arg Met Asn Ala Giy Ala Thr 
130 135 140 

aca acg ate acc age att ccg gca gat gec teg att aga aaa tac aat 1322 
Thr Thr lie Thr ser lie Pro Ala Asp Ala ser lie Arg Lys Tyr Asn 
145 150 155 



1370 
1418 



gat gaa gga acc aat teg ggc age acc age tct gaa ctt gga aat gtc 

Asp Glu Giy Thr Asn Ser Giy Ser Thr Ser Ser Glu Leu Giy Asn Val 
160 165 170 

gta agt ttg gtc aat act tta cgc ggc aac tat tct tea teg aat ccg 

Val Ser Leu Val Asn Thr Leu Arg Giy Asn Tyr Ser Ser Ser Asn Pro 
175 180 185 

get aaa age tat ttc aac tat ccc cgc ccg ttt cgc tgg aaa gac aat 1466 

Ala Lys ser Tyr Phe Asn Tyr Pro Arg Pro Phe Arg Trp Lys Asp Asn 
190 195 200 205 

teg ate att gtt cca acg ctt ate ccc gtc ate aat cct gat ccg aac 1514 

ser lie lie val Pro Thr Leu lie Pro val lie Asn Pro Asp Pro Asn 
210 215 220 

aaa gac gga ggt ttt cca age gga cac acg aac gee gca tat etc age 1562 

Lys Asp Giy Giy Phe Pro Ser Giy His Thr Asn Ala Ala Tyr Leu ser 
225 230 235 

get ttt get atg gee tat gcg ata ccg gag cgt tat cag gag ctg ctg 1610 

Ala Phe Ala Met Ala Tyr Ala lie Pro Glu Arg Tyr Gin Glu Leu Leu 
240 245 250 

act cgc get tea gaa etc ggt cat aac egg att gtt gee ggt atg cat 1658 

Thr Arg Ala Ser Glu Leu Giy His Asn Arg lie val Ala Giy Met His 
255 260 265 

tec ccg ctg gac gtc atg ggg gga cga gta atg gca aca get ttg tct 1706 

Ser Pro Leu Asp Val Met Giy Giy Arg val Met Ala Thr Ala Leu Ser 
270 275 280 285 

gca gca ate ctg tct gac ccc gca aat gaa aga ttg aag aaa acg get 1754 

Ala Ala lie Leu ser Asp Pro Ala Asn Glu Arg Leu Lys Lys Thr Ala 
290 295 300 

ttt gat gaa gee cgc cgt aaa tta tta acg caa acc ggt aca get gaa 1802 

Phe Asp Glu Ala Arg Arg Lys Leu Leu Thr Gin Thr Giy Thr Ala Glu 
305 310 315 

gac aga tac age gat tat gag aag aat aaa aaa caa tat acg gaa cga 1850 

Asp Arg Tyr Ser Asp Tyr Glu Lys Asn Lys Lys Gin Tyr Thr Glu Arg 
320 325 330 

ttg aca tat gga ttt cga caa atg aac aaa acc gec aaa cca atg gca 1898 

Leu Thr Tyr Giy Phe Arg Gin Met Asn Lys Thr Ala Lys Pro Met Ala 
335 340 345 

gtt cca aag gga gee gaa gtc ctg ctg gaa aca cgt ttt cct tac ctt 

val pro Lys Giy Ala Glu val Leu Leu Glu Thr Arg Phe Pro Tyr Leu 
350 355 360 365 



1946 



gac aaa aag cag cgc cgt teg gtt tta gee act acc ggt ctt ccg gec 1994 
Asp Lys Lys Gin Arg Arg Ser val Leu Ala Thr Thr Giy Leu Pro Ala 
370 375 380 



ggc tac cct gtt ctt gat gat cga gaa gga tgg gga agg ctt aat etc 2042 
Giy Tyr Pro val Leu Asp Asp Arg Glu Giy Trp Giy Arg Leu Asn Leu 
385 390 395 

ttt tec gcg gca gat ggg tat ggg get ttt acc aaa aat gtt acc gtg 2090 
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Phe Ser Ala Ala Asp Gly Tyr Gly Ala Phe Thr Lys Asn val Thr val 
400 405 410 

acc atg gat tec gca aaa ggc ggc ttc cat aca gec gat cgc tgg cgc 2138 

Thr Met Asp Ser Ala Lys Gly Gly Phe His Thr Ala Asp Arg Trp Arg 
415 420 425 

aac gac ate tec ggc acc gga aag ctg acc aaa aaa ggg aca ggc get 2186 

Asn Asp lie Ser Gly Thr Gly Lys Leu Thr Lys Lys Gly Thr Gly Ala 
430 435 440 445 

ttg aag ctg gaa ggg gat aat aca tat tec ggc ggt aca egg att gat 2234 

Leu Lys Leu Glu Gly Asp Asn Thr Tyr ser Gly Gly Thr Arg lie Asp 

450 455 460 

caa gga aca ctt gag ggc ggt teg gag aca get ttc ggg aga ggt gat 2282 

Gin Gly Thr Leu Glu Gly Gly Ser Glu Thr Ala Phe Giy Arg Gly Asp 
465 470 475 

gtt gca eta aac gga ggc ate ctt aag gaa gat gcg ccg gga aaa ctg 2330 

val Ala Leu Asn Gly Gly lie Leu Lys Glu Asp Ala Pro Gly Lys Leu 
480 485 490 

ate ate gaa gga gac tac aaa caa tct get aaa gga ata ctt gaa ctt 2378 

lie lie Glu Gly Asp Tyr Lys Gin ser Ala Lys Gly lie Leu Glu Leu 
495 500 505 

cag etc age ggc aaa aaa gat cag ttg aaa att aag gga aaa gca aga 2426 

Gin Leu ser Gly Lys Lys Asp Gin Leu Lys lie Lys Gly Lys Ala Arg 
510 515 520 525 

ttg aaa ggg aca ttg cgt etc aat ttt acg gac aat tac gta ccg get 2474 

Leu Lys Gly Thr Leu Arg Leu Asn Phe Thr Asp Asn Tyr Val Pro Ala 

530 535 540 



gac gga teg gcg ate ata acc ttc cgc aag cgt cat gga tea ttt tct 2522 
Asp Gly ser Ala lie lie Thr Phe Arg Lys Arg His Gly Ser Phe Ser 
545 550 555 



tec gtc gag ace agt gga ttg cca age aag tat aaa gtg aag ate ate 2570 
Ser val Glu Thr ser Gly Leu Pro Ser Lys Tyr Lys val Lys lie lie 
560 565 570 



tat aaa tee aac agt att cag ttg aaa gtt gag caa aaggggagaa 2616 

Tyr Lys Ser Asn Ser lie Gin Leu Lys Val Glu Gin 
575 580 585 

getgatctge aagagg 2632 



<210> 20 
<211> 585 
<212> PRT 

<213> Bacillus licheniformis 
<400> 20 

Met Arg Lys His Leu Leu lie Ala val Cys Thr Leu Ala Leu Leu Leu 
15 10 15 

ser ser Pro lie val ser Asp Ala ser Pro Ala Thr Lys Pro Thr Thr 
20 25 30 
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Ala asp ser Pro Gin Ser Ser Gly Phe Phe val Asp His Tyr Lys Asn 
35 40 45 

Asn lie Ser Ala Asn Thr Thr Ala Glu Ser Asn Pro val He Gly Leu 
50 55 60 

Leu Ser Glu Phe Asn Lys Leu Trp Thr Pro Gly Lys Thr Trp Asn Thr 
65 70 75 80 

Glv Thr Lys Leu Asn Ser Arg Val Leu Asp Ala Asn He Gin Lys Val 
85 90 95 

val Asp lie Ala Glu Arg Arg Thr Met Leu Glu Glu Asn Ala Ala Tyr 
100 ~ 105 110 

Phe Asp Asp Arg Arg ser Gin ser Tyr Ser He lie Asp Gly Leu Gly 
115 120 125 



Lys Leu Ala Gly val Tyr Arg Met Asn Ala Gly Ala Thr Thr Thr lie 
130 135 140 

Thr ser lie Pro Ala Asp Ala Ser He Arg Lys Tyr Asn Asp Glu Gly 
145 150 155 160 

Thr Asn Ser Gly Ser Thr Ser ser Glu Leu Gly Asn val val ser Leu 
165 170 175 

val Asn Thr Leu Arg Gly Asn Tyr Ser Ser Ser Asn Pro Ala Lys ser 
180 185 190 

Tyr Phe Asn Tyr Pro Arg Pro Phe Arg Trp Lys Asp Asn Ser He lie 
195 200 205 

val Pro Thr Leu lie Pro val lie Asn Pro Asp Pro Asn Lys Asp Gly 
210 215 220 

Gly Phe Pro Ser Gly His Thr Asn Ala Ala Tyr Leu Ser Ala Phe Ala 
225 230 235 240 

Met Ala Tyr Ala lie Pro Glu Arg Tyr Gin Glu Leu Leu Thr Arg Ala 
245 250 255 

Ser Glu Leu Gly His Asn Arg lie Val Ala Gly Met His Ser Pro Leu 
260 265 270 

Asp Val Met Gly Gly Arg val Met Ala Thr Ala Leu Ser Ala Ala lie 
275 280 285 

Leu ser Asp Pro Ala Asn Glu Arg Leu Lys Lys Thr Ala Phe Asp Glu 
290 295 300 
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Ala Arg Arg Lys Leu Leu Thr Gin Thr Gly Thr Ala Glu Asp Arg Tyr 
305 310 315 320 

ser Asp Tyr Glu Lys Asn Lys Lys Gin Tyr Thr Glu Arg Leu Thr Tyr 
325 330 335 

Gly Phe Arg Gin Met Asn Lys Thr Ala Lys Pro Met Ala val Pro Lys 
340 345 350 

Gly Ala Glu val Leu Leu Glu Thr Arg Phe Pro Tyr Leu Asp Lys Lys 
355 360 365 

Gin Arg Arg ser Val Leu Ala Thr Thr Gly Leu Pro Ala Gly Tyr Pro 
370 375 380 

Val Leu Asp Asp Arg Glu Gly Trp Gly Arg Leu Asn Leu Phe Ser Ala 
385 390 395 400 

Ala Asp Gly Tyr Gly Ala Phe Thr Lys Asn Val Thr val Thr Met Asp 
405 410 415 

Ser Ala Lys Gly Gly Phe His Thr Ala Asp Arg Trp Arg Asn Asp lie 
420 425 430 

ser Gly Thr Gly Lys Leu Thr Lys Lys Gly Thr Gly Ala Leu Lys Leu 
435 440 445 

Glu Gly Asp Asn Thr Tyr ser Gly Gly Thr Arg lie Asp Gin Gly Thr 
450 455 460 

Leu Glu Gly Gly ser Glu Thr Ala Phe Gly Arg Gly Asp val Ala Leu 
465 470 475 480 

Asn Gly Gly lie Leu Lys Glu Asp Ala Pro Gly Lys Leu lie lie Glu 
485 490 495 

Gly Asp Tyr Lys Gin ser Ala Lys Gly lie Leu Glu Leu Gin Leu Ser 
500 505 510 

Gly Lys Lys Asp Gin Leu Lys lie Lys Gly Lys Ala Arg Leu Lys Gly 
515 520 525 

Thr Leu Arg Leu Asn Phe Thr Asp Asn Tyr val Pro Ala Asp Gly ser 
530 535 540 

Ala lie lie "Thr Phe Arg Lys Arg His Gly Ser Phe ser ser Val Glu 
545 550 555 560 

Thr ser Gly Leu Pro Ser Lys Tyr Lys Val Lys lie lie Tyr Lys Ser 
565 570 575 
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Asn ser lie Gin Leu Lys val Glu Gin 
580 585 

<210> 21 
<211> 2772 
<212>- DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (50D..C2276) 

<223s- 



<40O> 21 
ttcttgaatc 


tgcggatata 


ttggcgtaag tattgtacga 


taaatceaaa 


tagegaceea 


60 


ccctaaacac 


aatgcaataa 


ttatcttttt gtaataattg 


gggtcatgtt 


taattgtttt 


120 


ttccacggta 


tgagaacgct 


cccttctttt aatctatttt 


ttatttaatt 


aaattgtagg 


180 


ttgtaagcca 


gtcaataaca 


ttgttcactt tcaacaaaaa 


caaaagtaac 


attatacatt 


240 


ttagacaaaa 


ggcgtcgctt 


aaaaatgatt catcgataga 


agetggcett 


atgactcttt 


300 


tttaaaacta 


acttggagta 


cccaatttaa cttcccgaat 


aaacaggaag 


cttcacaaat 


360 


gttgatataa 


cagtgttttt 


aacgttttaa aaactaaagg 


tgcatgaeaa 


gegacettaa 


420 


gataagcttt 


ctttctcttt 


gaaaattcaa aaatcctccg 


atatatatag 


cgaacgcegc 


480 


taaaaaagga 


ggagagccgg 


atg aaa aag tta tgg aaa ate gcg gtt teg get 
Met Lys Lys Leu Trp Lys lie Ala Val Ser Ala 
1 5 10 


533 



tac 677 
Tyr 



gca atg ttc gtc got ttt ttc gca aat tea ccc cgc att caa gcg gaa 581 
Ala Met Phe val Gly Phe Phe Ala Asn Ser Pro Arg lie Gin Ala Glu 
15 20 25 

age aat aag cag gaa aac gag gtc att gtt gta tat aaa aat acc age 629 
ser Asn Lys Gin Glu Asn Glu val lie val val Tyr Lys Asn Thr Ser 
30 35 40 

gga aaa gaa acc gtc ate gaa cag gca gac acg gta gaa cac gtt 
Gly Lys Glu Thr Val lie Glu Gin Ala Asp Thr val Glu His val 
45 50 55 

egg cac att ccc gca gec get gtc act gcg gac gac aaa aca gtg cgc 725 
Arg His He Pro Ala Ala Ala Val Thr Ala Asp Asp Lys Thr val Arg 
60 65 70 75 

gaa crtt gaa cac gat ccc gac gtc ctg tat gtc gaa gac aac etc ccg 773 
Glu Leu Glu His Asp Pro Asp Val Leu Tyr val Glu Asp Asn Leu Pro 
80 85 90 

gta get get gee gac age acc get eta aaa get ttc tec age age aca 821 
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val Ala Ala Ala Asp Ser Thr Ala Leu Lys Ala Phe ser ser Ser Thr 
95 100 105 

gcg caa aac gcc tec gcg ttt tea cag tgg aac ate aag ctg att caa 
Ala Gin Asn Ala Ser Ala Phe Ser Gin Trp Asn He Lys Leu lie Gin 
110 115 120 

gcc gca ctg get tgg aat aaa ggt ttg acc gga aaa cag gtg aag ate 
Ala Ala Leu Ala Trp Asn Lys Gly Leu Thr Gly Lys Gin val Lys lie 
125 130 135 

gcg gtt att gac age ggg att tec ccc cat gag gag ctg teg ate gcc 
Ala Val lie Asp Ser Gly lie Ser Pro His Glu Glu Leu ser lie Ala 
140 145 ISO 155 

ggc ggt gca teg atg gtc ggc tat acc get tea tac cgt gac gat aat 
Giy Gly Ala Ser Met Val Gly Tyr Thr Ala Ser Tyr Arg Asp Asp Asn 
160 165 170 

ggc cac gga acc cat gtt gcc gga ate ate gga gcg aag cat aac gga 
Gly His Gly Thr His val Ala Gly lie lie Gly Ala Lys His Asn Gly 
175 180 185 

egg ggg ate gac ggc ate gcg ccc ggc gcg cag ctg tat gcc gta aaa 
Arg Gly lie Asp Gly lie Ala Pro Gly Ala Gin Leu Tyr Ala val Lys 
190 195 200 

gcg ctg gac egg aat ggt gcg ggg gat ctg aaa ggt ate tta caa ggc 
Ala Leu Asp Arg Asn Gly Ala Gly Asp Leu Lys Gly lie Leu Gin Gly 
205 210 215 

ate gat tgg teg ate caa cac gga ate gat ate ate aat atg age etc 
lie Asp Trp Ser lie Gin His Gly lie Asp lie lie Asn Met Ser Leu 
220 225 230 235 

gtc gtt tea ggc gac agt caa gtt etc cac gat gcg gta gat aaa gca 
val val ser Gly Asp Ser Gin val Leu His Asp Ala Val Asp Lys Ala 
240 245 250 

tac aaa egg gga ate att tta gtc gga gcg age gga aat gcc gga aac 
Tyr Lys Arg Gly lie lie Leu Val Gly Ala Ser Gly Asn Ala Gly Asn 
255 260 265 

gga aaa tec gtt tat tac ccg gcc gcc tac age age gtc att gcc gtc 
Gly Lys Ser Val Tyr Tyr Pro Ala Ala Tyr Ser Ser val lie Ala val 
270 275 280 

teg gca acc aat gaa aaa aat cag ate gcc tea ttt acc aac acc egg 
ser Ala Thr Asn Glu Lys Asn Gin lie Ala Ser Phe Thr Asn Thr Arg 
285 290 295 

age gcc gta teg tat tec get ccg age aca tct att ate aat aca teg 
Ser Ala val Ser Tyr Ser Ala Pro ser Thr ser He lie Asn Thr Ser 
300 305 310 315 

ggc aat cgc gga tat gca ate gga age tgc act gca caa ggg aca ccc 
Gly Asn Arg Gly Tyr Ala lie Gly Ser Cys Thr Ala Gin Gly Thr Pro 
320 325 330 

gac gtc acc tgc gtg ate gca ctt atg aaa cag ctg cac cea acc get 
Asp Val Thr Cys Val lie Ala Leu Met Lys Gin Leu His Pro Thr Ala 
335 340 345 

tea aat get gag ctg cgc aag aaa atg cag ttt tat aca age gat ttg 
ser Asn Ala Glu Leu Arg Lys Lys Met Gin Phe Tyr Thr Ser Asp Leu 
350 355 360 



ggc get ccc ggt cgt gat cat ttg ttc ggc tac cga tta ate cgc ttc 
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Gly Ala Pro Gly Arg Asp His Leu Phe Gly Tyr Arg Leu He Arg Phe 
365 370 375 

aaa gag gtc aca cag cca ttg gaa aaa gcg caa aaa gcc gtc gaa caa 1685 
Lys Glu val Thr Gin Pro Leu Glu Lys Ala Gin Lys Ala val Gly Gin 
380 385 390 395 

gcg gaa aag aca aag aaa aaa gcg gac att caa acc gca caa aaa gcg 1733 
Ala Glu Lys Thr Lys Lys Lys Ala Asp lie Gin Thr Ala Gin Lys Ala 
400 405 410 

ate gaa ccg etc cct gca gac gca gat aaa ccc get ttg aaa aag aga 1781 
He Glu Pro Leu Pro Ala Asp Ala Asp Lys Pro Ala Leu Lys Lys Arg 
415 420 425 

etc aat act gtt aaa gag cag ctt aaa aaa aca gcc gaa age aaa gtg 1829 
Leu Asn Thr Val Lys Glu Gin Leu Lys Lys Thr Ala Glu ser Lys val 
430 435 440 

aaa etc get gag aag caa aaa aag aaa acc aat gcc gac tec gcc caa 1877 
Lys Leu Ala Glu Lys Gin Lys Lys Lys Thr Asn Ala Asp Ser Ala Gin 
445 450 455 

aaa gcg gtc aac gaa etc gac age ggc act ttc aaa acg aat ttg caa 1925 
Lys Ala val Asn Glu Leu Asp Ser Gly Thr Phe Lys Thr Asn Leu Gin 
460 465 470 475 

aaa egg ate aac gcg gtc cgt tea age etc ttg aag acc gca aag cag 1973 
Lys Arg lie Asn Ala val Arg ser Ser Leu Leu Lys Thr Ala Lys Gin 
3 480 485 490 

gcc gtt gcc aaa get gaa aaa gcg gca aca gac tea aac etc ggc aaa 2021 
Ala val Ala Lys Ala Glu Lys Ala Ala Thr Asp ser Asn Leu Gly Lys 
495 500 505 



gcg caa aaa gcg ate aat gag ctt ccc gcc gga aaa gac aaa tea aat 2069 
Ala Gin Lys Ala lie Asn Glu Leu Pro Ala Gly Lys Asp Lys Ser Asn 
510 515 520 

ctg caa aaa agg ctg aac acc gcg aaa aag caa gca get gca gcc tat 2117 
Leu Gin Lys Arg Leu Asn Thr Ala Lys Lys Gin Ala Ala Ala Ala Tyr 
525 530 535 

aat aaa aaa gtt tct gca gca aag gcc aaa gtc aaa acg gcc gaa caa 2165 
Asn Lys Lys Val ser Ala Ala Lys Ala Lys Val Lys Thr Ala Glu Gin 
540 545 550 555 

aag aga acg aaa aaa aca aaa tea gca gcg caa tea gca gta ggc aag 2213 
Lys Arg Thr Lys Lys Thr Lys ser Ala Ala Gin ser Ala val Gly Lys 
560 565 570 

ctg aaa gca tec gcc gaa aaa acg aag ctg caa aaa egg ate aat gcc 2261 
Leu Lys Ala ser Ala Glu Lys Thr Lys Leu Gin Lys Arg lie Asn Ala 
575 580 585 

att aag ctg aag tag tacggaaaaa ageceggaat catccgggcc ttttaatttt 2316 
lie Lys Leu Lys 
590 

catatttagc aaatgegtea ttattgatgc tgttgtacta attgacattt cgggctcgtc 2376 

atttgegtaa tegtattect tggtcggccg cttactctcc cccgtactct ccaatcactt 2436 

cttatcaatt ctttccgtca caatcccgac gatgtcccgt tctrgaaacaa agecgaaatg 2496 

gcggctgtca aagctgtgga tccggttgtc cccgaggacg aagtactcgt tttcaggcac 2556 

cttctcctct ccggtcactt cctgcagtgt aaaatcccct gtcaagtccc ctccggcggt 2616 
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gacggccttt aagtcgtcca gataaggctc tttgatcttt tcttcgttga tatacagctg 2676 

atcatcttca tacctgaggg tttcgcccgg aagcccgatc acccttttaa tgaatatatc 2736 

tttgtcaggt cctttaaaca gcacgatgtc aaatcg 2772 

<210> 22 
<211> 591 
<212> PRT 

<213> Bacillus licheniformis 
<400> 22 

Met Lys Lys Leu Trp Lys lie Ala val Ser Ala Ala Met Phe val Gly 
15 10 15 

Phe Phe Ala Asn ser Pro Arg lie Gin Ala Glu ser Asn Lys Gin Glu 
20 25 30 

Asn Glu val lie Val Val Tyr Lys Asn Thr Ser Gly Lys Glu Thr val 
35 40 45 

lie Glu Gin Ala Asp Thr val Glu His Val Tyr Arg His lie Pro Ala 
50 55 60 

Ala Ala val Thr Ala Asp Asp Lys Thr val Arg Glu Leu Glu His Asp 
65 70 75 80 

pro Asp val Leu Tyr val Glu Asp Asn Leu Pro Val Ala Ala Ala Asp 
85 90 95 

ser Thr Ala Leu Lys Ala Phe ser Ser Ser Thr Ala Gin Asn Ala Ser 
1O0 105 110 

Ala Phe Ser Gin Trp Asn He Lys Leu He Gin Ala Ala Leu Ala Trp 
115 120 125 

Asn Lys Gly Leu Thr Gly Lys Gin val Lys lie Ala val lie Asp ser 
130 135 140 

Gly lie Ser Pro His Glu Glu Leu ser lie Ala Gly Gly Ala Ser Met 
145 150 155 160 

Val Gly Tyr Thr Ala ser Tyr Arg Asp Asp Asn Gly His Gly Thr His 
165 170 175 

val Ala Gly lie lie Gly Ala Lys His Asn Gly Arg Gly lie Asp Gly 
180 185 190 
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lie Ala Pro Gly Ala Gin Leu Tyr Ala val Lys Ala Leu Asp Arg Asn 
195 2D0 205 

Gly Ala Gly Asp Leu Lys Gly lie Leu Gin Gly lie Asp Trp Ser lie 
210 215 220 

Gin His Gly He Asp lie lie Asn Met Ser Leu val val ser Gly Asp 
225 230 235 240 

ser Gin val Leu His Asp Ala Val Asp Lys Ala Tyr Lys Arg Gly lie 
245 250 255 

lie Leu Val Gly Ala Ser Gly Asn Ala Gly Asn Gly Lys Ser Val Tyr 
260 265 270 

Tyr Pro Ala Ala Tyr Ser Ser val lie Ala val Ser Ala Thr Asn Glu 
275 280 285 

Lys Asn Gin lie Ala Ser Phe Thr Asn Thr Arg Ser Ala val Ser Tyr 
290 295 300 

Ser Ala Pro ser Thr ser lie lie Asn Thr Ser Gly Asn Arg Gly Tyr 
305 310 315 320 

Ala lie Gly ser Cys Thr Ala Gin Gly Thr Pro Asp val Thr cys val 
325 330 335 

lie Ala Leu Met Lys Gin Leu His Pro Thr Ala ser Asn Ala Glu Leu 
340 345 350 

Arg Lys Lys Met Gin Phe Tyr Thr Ser Asp Leu Gly Ala Pro Gly Arg 
35 5 360 365 

Asp His Leu Phe Gly Tyr Arg Leu lie Arg Phe Lys Glu val Thr Gin 
370 375 380 

Pro Leu Glu Lys Ala Gin Lys Ala Val Gly Gin Ala Glu Lys Thr Lys 
385 390 395 400 

Lys Lys Ala Asp lie Gin Thr Ala Gin Lys Ala lie Glu Pro Leu Pro 
405 410 415 

Ala Asp Ala Asp Lys Pro Ala Leu Lys Lys Arg Leu Asn Thr Val Lys 
420 425 430 

Glu Gin Leu Lys Lys Thr Ala Glu ser Lys val Lys Leu Ala Glu Lys 
435 440 445 

Gin Lys Lys Lys Thr Asn Ala Asp Ser Ala Gin Lys Ala Val Asn Glu 
450 455 460 
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Leu Asp ser Gly Thr Phe Lys Thr Asn Leu Gin Lys Arg lie Asn Ala 
465 470 475 480 

val Arg ser ser Leu Leu Lys Thr Ala Lys Gin Ala val Ala Lys Ala 
485 490 495 

Glu Lys Ala Ala Thr Asp Ser Asn Leu Gly Lys Ala Gin Lys Ala lie 
500 505 510 

Asn Glu Leu Pro Ala Gly Lys Asp Lys Ser Asn Leu Gin Lys Arg Leu 
515 520 525 

Asn Thr Ala Lys Lys Gin Ala Ala Ala Ala Tyr Asn Lys Lys Val ser 
530 535 540 

Ala Ala Lys Ala Lys val Lys Thr Ala Glu Gin Lys Arg Thr Lys Lys 
545 550 555 560 

Thr Lys Ser Ala Ala Gin Ser Ala val Gly Lys Leu Lys Ala ser Ala 
565 570 575 

Glu Lys Thr Lys Leu Gin Lys Arg He Asn Ala lie Lys Leu Lys 
580 585 590 

<210> 23 
<211> 2347 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C513) . . C1856) 
<223> 



<400> 23 
actgacaccc 


gttcatatgg 


aattaatcaa 


ttcaatcggc 


gatgacccgc tgctgccgat 


60 


tttggccatg 


gggggcgcag 


gacaagtagg 


cgccgctttt 


gcgatctatt tcaaaacgaa 


120 


aaaagcaaag 


ctaaaaagag 


ccattgccgg 


cggactgccg tcaggcctgc tcggcatcgg 


180 


cgaaccgctc 


atattcggtg 


taacccttcc 


gctcggacgt 


ccgtttttaa ccgcgtgcct 


240 


cggggccgga 


gtaggcggag 


catttcaagc 


gtatttcaaa 


attgcgaccg tatcgatagg 


300 


cgtatcaggg 


ctccctttgt 


cgtttttggt 


tcatacccac 


caagttcttt tgtatattct 


360 


cggtttgttt 


atttcctatg 


ctgccggctt 


tgtcttaaca 


tactcctt-tg gtttcaagga 


420 


cgatatggca 


gttgaatttg 


attaaacgtt 


tgtttaaaat 


ttcccactat gcaattttta 


480 
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acagaaagga gtgaagcaag ctgaaaaagt tt atg ate agt gcg gec gcg tec 533 

Met lie ser Ala Ala Ala Ser 
1 5 

eta ttg ctg ctg aca tgc ttt ttt ccg ctt ccg tec aca gca cag act S81 
Leu Leu Leu Leu Thr cys Phe Phe Pro Leu Pro Ser Thr Ala Gin Thr 
10 15 20 

gee ate ggg aac gag aca aaa cag egg ctg aca tat cct gtt tta acg 629 
Ala lie Gly Asn Glu Thr Lys Gin Arg Leu Thr Tyr Pro val Leu Thr 
25 30 35 

aaa gcg aaa acg cct gaa gaa gee ggt ttt tct teg aaa aag ctt aaa 677 
Lys Ala Lys Thr Pro Glu Glu Ala Gly Phe Ser Ser Lys Lys Leu Lys 
40 45 50 55 

get gtg gac cgt ctg ate gaa cag gat gtc aaa gcg ggc ttt ccc ggc 725 
Ala val Asp Arg Leu lie Glu Gin Asp Val Lys Ala Gly Phe Pro Gly 
60 65 70 

get gee ctt att ttg att aaa gac gga aaa ate ate aaa aaa gaa gtc 773 
Ala Ala Leu lie Leu lie Lys Asp Gly Lys lie lie Lys Lys Glu Val 
75 80 85 

tac gac tac aag cag aaa tac aac ggc etc ata gcg etc aaa cat cca 821 
Tyr Gly Tyr Lys Gin Lys Tyr Asn Gly Leu lie Ala Leu Lys His Pro 
90 95 100 

aaa aaa atg aaa gca aac acg atg ttc gac eta gee tec aat aca aaa 869 
Lys Lys Met Lys Ala Asn Thr Met Phe Asp Leu Ala ser Asn Thr Lys 
105 110 115 

atg tat gec gtc aat ttt gee ttg cag cat tta gtg age acc gga aag 917 
Met Tyr Ala val Asn phe Ala Leu Gin His Leu val ser Thr Gly Lys 
120 125 130 135 

ctt gac ttg aac aaa aac att tct caa tat etc cct gat ttc aaa gat 965 
Leu Asp Leu Asn Lys Asn lie ser Gin Tyr Leu Pro Asp Phe Lys Asp 
140 145 150 

cac ccg gaa gac gat gta aag gga aaa aac egg etc cgc gtg att gat 1013 
His Pro Glu Asp Asp val Lys Giy Lys Asn Arg Leu Arg Val lie Asp 
155 160 165 

ttg ctt cat cat aac gca ggc ttc cct gca age tgg aat tat tac gac 1061 
Leu Leu His His Asn Ala Giy Phe Pro Ala Ser Trp Asn Tyr Tyr Asp 
170 175 180 

ccg aaa tea gec gga cac etc tac tct caa tea egg age aaa acg ctt 1109 
Pro Lys Ser Ala Giy His Leu Tyr Ser Gin ser Arg ser Lys Thr Leu 
185 190 195 

gaa tat ctt gtg aaa acc ccc ttg gca tat gaa ccc ggc aca aag caa 1157 
Glu Tyr Leu Val Lys Thr Pro Leu Ala Tyr Glu Pro Gly Thr Lys Gin 
200 205 210 215 

att tac agt gac ate gac tat atg etc etc ggg ctg ate att gaa aaa 1205 
lie Tyr ser Asp lie Asp Tyr Met Leu Leu Gly Leu lie lie Glu Lys 
220 225 230 

ate aca aac gag cgt tta gat acc ttt gtt gaa aac egg ttt tac egg 1253 
lie Thr Asn Glu Arg Leu Asp Thr phe Val Glu Asn Arg Phe Tyr Arg 
235 240 245 

cct etc gga ttg egg cat act ttg ttt aat ccg etc caa aag ggc ttt 1301 

Pro Leu Gly Leu Arg His Thr Leu Phe Asn Pro Leu Gin Lys Gly Phe 

250 255 260 
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aaa egg teg cat ttt gca get acg gaa cga ttg gga aac acc aga gac 
Lys Arg Ser His Phe Ala Ala Thr Glu Arg Leu Gly Asn Thr Arg Asp 
7 265 270 275 

ggc acc att teg ttc cca aac ate aga act tac aca ctt cag ggg gaa 
Gly Thr He Ser Phe Pro Asn He Arg Thr Tyr Thr Leu Gin Gly Glu 
280 285 290 295 

gtc cac gat gaa aaa gca ttc tat tea atg gaa ggc gtt tct ggg cat 
val His Asp Glu Lys Ala Phe Tyr Ser Met Glu Gly val ser Gly His 
300 305 310 



1349 



etc ctt caa gtc 1.493 



1541 



1589 



1637 



gec ggc ctg ttt tec acc gtt gac gac gca gca gtg etc 
Ala Gly Leu Phe ser Thr val Asp Asp Ala Ala val Leu Leu Gin val 
315 320 325 

atg ctg aac ggc ggc ggt tac gga aga cag cat eta ttc age agt tct 
Met Leu Asn Gly Gly Gly Tyr Gly Arg Gin His Leu Phe Ser Ser Ser 
330 335 340 

gtc att tea caa ttt aca gag ccg tea aaa aca aat ccc aca tat gga 
val lie ser Gin Phe Thr Glu Pro ser Lys Thr Asn Pro Thr Tyr Gly 
345 350 355 

eta gga tgg egg etc aac ggc aat acc gat atg gag tgg atg ttc ggc 
Leu Gly Trp Arg Leu Asn Gly Asn Thr Asp Met Glu Trp Met Phe Gly 
360 365 370 375 

aag cac gee age age aaa gca tat ggc cat acc ggc tgg acg gga acg 1685 
Lys His Ala Ser Ser Lys Ala Tyr Gly His Thr Gly Trp Thr Gly Thr 
380 385 390 

gtt act ate att gat ccc gtg tat caa ate ggc att gtg ttg tta acc 1733 
val Thr lie lie Asp Pro val Tyr Gin lie Gly lie val Leu Leu Thr 
395 400 405 

aat aaa aag cac tct cct gtt ate aac cct aaa gaa aac ccg aat caa 1781 
Asn Lys Lys His ser Pro val lie Asn Pro Lys Glu Asn Pro Asn Gin 
410 415 420 



ttc gaa ggt gat gaa ttt gca acc gga aag tac ggc age gtc att aca 1829 
Phe Glu Gly Asp Glu Phe Ala Thr Gly Lys Tyr Gly ser val lie Thr 
425 430 435 



get gtt tac gag gcg tta cat cac caa taggaggega ccctttatat 1876 
Ala val Tyr Glu Ala Leu His His Gin 
440 445 

gaaaagattt ettcaatgeg cgttgattgc attgctgtta tcgtctctcg ctttgcagcc 1936 

ggccgctcgc gaagcagaag caaaacagcg teeggaacaa aacatcaaac aaatggtcag 1996 

cagcatgtcg cttgaagaga aaategggea aatgctgatg cctgacttta gaaactggaa 2056 

gaaaaaaggg gaatcgagcg ccaaaggatt aacagaaatg aatgacgaag ttgctggaat 2116 

eattgaaaaa taccggctcg ggggegtcat tetttttget gaaaaegtea caggcacaga 2176 

gcagactgta eggttaaegg acggcctgca acaagegage cctgacattc cgctctttat 2236 

cacgatcgat caggaaggcg ggattgtcac gagactcgaa tcaggcacaa acctggccgg 2296 

caatatggca gteggagcat cgagaagcag caaaaacgcc ttcagatcag g 2347 

<210> 24 
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<211> 448 
<212> PRT 

<213> Bacillus licheniformis 



<400> 24 

Met lie ser Ala Ala Ala ser Leu Leu Leu Leu Thr Cys Phe Phe Pro 
15 10 15 

Leu Pro Ser Thr Ala Gin Thr Ala lie Gly Asn Glu Thr Lys Gin Arg 
20 25 30 

Leu Thr Tyr pro val Leu Thr Lys Ala Lys Thr Pro Glu Glu Ala Gly 
35 40 45 

Phe ser Ser Lys Lys Leu Lys Ala val Asp Arg Leu He Glu Gin Asp 
50 55 60 

val Lys Ala Gly Phe Pro Gly Ala Ala Leu lie Leu lie Lys Asp Gly 
65 70 75 80 

Lys lie lie Lys L^s Glu Val Tyr Gly T^r Lys Gin Lys Tyr A|n Gly 

Leu He Ala Leu Lys His Pro Lys Lys Met Lys Ala Asn Thr Met Phe 
100 105 110 

Asp Leu Ala Ser Asn Thr Lys Met Tyr Ala Val Asn Phe Ala Leu Gin 
115 120 125 

His Leu Val Ser Thr Gly Lys Leu Asp Leu Asn Lys Asn lie ser Gin 
130 135 140 

Tyr Leu Pro Asp Phe Lys Asp His Pro Glu Asp Asp Val Lys Gly Lys 
145 150 155 160 

Asn Arg Leu Arg Val lie Asp Leu Leu His His Asn Ala Gly Phe Pro 
165 170 175 

Ala ser Trp Asn Tyr Tyr Asp Pro Lys ser Ala Gly His Leu Tyr ser 
180 185 190 

Gin ser Arg ser Lys Thr Leu Glu Tyr Leu val Lys Thr Pro Leu Ala 
195 200 205 

Tyr Glu Pro Gly Thr Lys Gin lie Tyr ser Asp lie Asp Tyr Met Leu 
210 215 220 

Leu Gly Leu He He Glu Lys lie Thr Asn Glu Arg Leu Asp Thr Phe 
225 230 235 240 

Page 62 



10294.000.ST25.txt 

val Glu Asn Arg Phe Tyr Arg Pro Leu Gly Leu Arg His Thr Leu Phe 
245 250 255 

Asn Pro Leu Gin Lys Gly Phe' Lys Arg Ser His Phe Ala Ala Thr Glu 
260 265 270 

Arg Leu Glv Asn Thr Arg Asp Gljj Thr lie Ser Phe Pro Asn lie Arg 

Thr Tyr Thr Leu Gin Gly Glu val His Asp Glu Lys Ala Phe Tyr ser 
290 295 300 

Met Glu Gly val Ser Gly His Ala Gly Leu Phe Ser Thr val Asp Asp 
305 310 315 320 

Ala Ala val Leu Leu Gin val Met Leu Asn Gly Gly Gly Tyr Gly Arg 
325 330 335 

Gin His Leu Phe ser Ser Ser val lie Ser Gin Phe Thr Glu Pro ser 
340 345 350 

Lys Thr Asn Pro Thr Tyr Gly Leu Gly Trp Arg Leu Asn Gly Asn Thr 
355 360 365 

Asp Met Glu Trp Met Phe Gly Lys His Ala Ser Ser Lys Ala Tyr Gly 
370 375 380 

His Thr Gly Trp Thr Gly Thr val Thr He lie Asp Pro val Tyr Gin 
385 390 395 400 

He Gly He val Leu Leu Thr Asn Lys Lys His Ser Pro val lie Asn 
405 410 415 

pro Lys Glu Asn Pro Asn Gin Phe Glu Gly Asp Glu Phe Ala Thr Gly 
420 425 430 

Lys Tyr Gly Ser Val lie Thr Ala Val Tyr Glu Ala Leu His His Gin 
435 440 445 

<210> 25 

<211> 3060 

<212> DNA 

<213> Bacillus licheniformis 

<220> 

<221> CDS 
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<223> 
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tttgcggagg agcatgcaga acatcggagg ggtgctcggg ttgtcgtagg tttcgtttgt 60 

caggtgtacc cgcgcataac tcggatgggc ggagagcagc aatttgcggt tcttcccgtt 120 

tgccctgata tgaaacacta gctcgtgctt aaacggctgg ggatttttgc gatccgtccg 180 

cctcgaatcg cctcatttaa ttcctcgatc attccgtatg taaaatgccg tcaaaagaca 240 

tatgaaaaac tccctctttc tcgttaatcc tcttcgtaaa acgtccattc aataattata 300 

gcatgatttg ggacgagtct gaataaattg acttatagag atggatacac caaaagcaac 360 

ctttagggca ggaggagtgg acgattca atg aaa tgg cac gag atg gga caa 412 

Met Lys Trp His Glu Met: Gly Gin 
1 5 

acc gaa ttg tta aat ata aca aaa acg tec ate gac aaa gat: eta aca 460 
Thr Glu Leu Leu Asn lie Thr Lys Thr Ser lie Asp Lys Gly Leu Thr 
10 15 20 



gag gee gga aag egg ctg gaa aga cac gga aca aac gaa ctt 
Glu Ala Gly Lys Arg Leu Glu Arg His Gly Thr Asn Glu Leu 
30 35 40 



508 



gaa aaa 
Glu Lys 
25 

cag gaa ggg gaa aaa aca teg gcg gtc gca ttg ttt ttt tct caa ttc 556 
Gin Glu Gly Glu Lys Thr ser Ala Val Ala Leu Phe Phe Ser Gin Phe 
45 50 55 

aaa gat ttc atg gtt ctt gtt ttg ctt gcg gee acg ttg at* teg ggt 604 
Lys Asp Phe Met val Leu val Leu Leu Ala Ala Thr Leu lie Ser Gly 
60 65 70 

ttc etc ggc gaa tac att gac gec ate gcg ate ate gcg ate ate ttt 652 
Phe Leu Gly Glu TVr lie Asp Ala lie Ala lie lie Ala lie lie Phe 
75 80 85 

gtt aac ggc att etc gga ttc ttt cag gag agg egg gcg gaa agg teg 700 
val Asn Gly lie Leu Gly Phe Phe Gin Glu Arg Arg Ala Glu Arg Ser 
90 95 100 

etc gag get ttg aaa gaa ctg tea get cct caa gtg get gtg etc egg 748 
Leu Glu Ala Leu Lys Glu Leu Ser Ala Pro Gin val Ala vaT Leu Arg 
105 110 115 120 

gag ggg aat tgg gtg aaa att cct tec aaa gag ctt gtc ccg gga gat 796 
Glu Gly Asn Trp val Lys lie Pro Ser Lys Glu Leu Val Pro Gly Asp 
125 130 135 

gtt gtc cgt ttt gca age gga gac aga ate ggc gec gat etc aga ctt 844 
val val Arg Phe Ala Ser Gly Asp Arg lie Gly Ala Asp Leu Arg Leu 
140 145 ISO 

gtc gag aca aag age ctt gaa ata gaa gaa teg gec ctt aca got gaa 892 
val Glu Thr Lys ser Leu Glu lie Glu Glu ser Ala Leu Thr Gly Glu 
155 160 165 

teg etc ccc gtg tec aaa cag gca gat get ttt cag gcg tea gat gta 940 
ser Leu Pro VaT ser Lys Gin Ala Asp Ala Phe Gin Ala Ser Asp val 
170 175 180 

teg ctg ggc gat ctg aag aat atg get ttc atg gga acg ctt gtc aca 988 
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ser Leu Gly Asp Leu Lgs Asn Met Ala Phe Met Gly Thr Leu val Thr 

agg ggg age gga ate ggc gtc gtc ate ggt acg ggt atg aac tct gcg 
Arg Gly sir Gly He Gly Val val lie Gly Thr cTy Met Asn Ser Ala 
205 210 215 

atg ggg aaa ate gee gat atg ctt gaa tct gee ggg aat acg gcg acc 
Met Gly Lys lie Ala Asp Met Leu Glu ser Ala Gly Asn Thr Ala Thr 
220 225 230 

ccg ctg caa aga agg ctt gaa gag etc ggc aaa att ttg att gtc gee 
pro Leu Gin Arg Arg Leu Glu Glu Leu Gly Lys He Leu lie val Ala 
235 240 245 

get ttg ttc ctg aca ctg ctt gtc gtt get gee ggc gtc att cag ggg 
Ala Leu Phe Leu Thr Leu Leu Val val Ala Ala Gly val lie Gin Gly 
250 255 260 

cat gat tta tac age atg ttt tta gcg gga gtt tec ctt gee gtc get 
His Asp Leu Tyr ser Met Phe Leu Ala Gly val Ser Leu Ala Val Ala 
265 270 275 280 

gee ata cct gaa ggg ctg cct gee att gtc acg gtc get ctg tct etc 1276 
Ala lie Pro Glu Gly Leu Pro Ala lie val Thr val Ala Leu ser Leu 
285 290 295 

ggc gtg cag egg atg ate agg caa aag teg ate gtc agg aag ctg ccc 1324 
Gly val Gin Arg Met lie Arg Gin Lys ser lie val Arg Lys Leu Pro 
' 300 305 310 

gcg gtt gag acg etc ggc tgc gcg tec att att tgc tec gat aaa acc 1372 
Ala val Glu Thr Leu Gly cys Ala ser lie lie Cys Ser Asp Lys Thr 
315 320 325 

ggg acg atg acg cag aac aaa atg acg gtc acc cat gtc tgg tea ggc 1420 
Gly Thr Met Thr Gin Asn Lys Met Thr val Thr His val Trp Ser Gly 
330 335 340 

ggg aag ata tgg aac gtg tea ggg ate ggc tat gag cct gaa ggc tct 
Gly Lys lie Trp Asn val ser Gly lie Gly Tyr Glu Pro Glu Gly Ser 
345 350 355 360 

ttc age atg aac ggg cgc gat gtg caa gca aag cat cat aaa ccg etc 1516 
Phe ser Met Asn Gly Arg Asp Val Gin Ala Lys His His Lys Pro Leu 
365 370 375 

cag cag gta eta ttg ttc ggc gca tta tgc aat tea tct teg att ate 
Gin Gin val Leu Leu Phe Gly Ala Leu Cys Asn Ser Ser Ser lie He 
380 385 390 



1468 



1564 



gaa aaa gac ggg gag ttt cgt ctt gat ggc gat ccc acc gaa ggg get 1612 
Glu Lys Asp Gly Glu Phe Arg Leu Asp Gly Asp Pro Thr Glu Gly Ala 
395 400 405 

ttg ctg acg gcg get cga aaa gca ggc ttt acg gac aaa tat gtt gat 1660 
Leu Leu Thr Ala Ala Arg Lys Ala Gly Phe Thr Asp Lys Tyr Val Asp 
410 415 420 

gaa cat ttt aaa ate ate gag gag ttt ccg ttt gat tea acg egg aaa 1708 
Glu His Phe Lys lie lie Glu Glu Phe Pro Phe Asp ser Thr Arg Lys 
425 430 435 440 

atg atg tct gtc att gtg gaa gac aag age ggc aag cgc ttt gtc att 1756 
Met Met ser val lie Val Glu Asp Lys Ser Gly Lys Arg Phe val lie 
445 450 455 

aca aag ggc gcg ccg gat gta ttg atg aag cgt teg teg cat acg ctg 1804 
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Thr Lys Gly Ala Pro Asp Val Leu Met Lys Arg Ser ser His Thr Leu 
460 465 47 *> 

aca gaa gaa aag cga gaa ate ttc aca aag gaa agg etc get gaa aca 1852 
Thr Glu Glu Lys Arg Glu He Phe Thr Lys Glu Arg Leu Ala Glu Thr 

age gcg gcg ctg gaa act ctt gcg tea cag gcg ctg aga acg att gee 
sir Ala Ala Leu Glu Thr Leu Ala ser Gin Ala Leu Arg Thr lie Ala 
490 495 500 

ate qcg tat aaa ccg ate aaa gat aca gaa aat ccc ccg etc gaa aaa 
val All Tyr Lys Pro He Lys Asp Thr Glu Asn Pro Pro Leu Glu Lys 
505 510 515 520 

aca gag tea ggc tta act ttc ate ggg ctg tta ggg atg ate gat ccg 
Ala Glu ser Gly Leu Thr Phe He GTy Leu Leu cTy Met lie AS| Pro 

ccg egg ccc gaa gtg aaa aca gcg att aaa gaa tgc egg gaa gcg ggg 
pro Arg Pro Glu vaT Lys Thr Ala il| Lys Glu Cys Arg Glu Ala cTy 

ate aaa acg gtc atg ate acc ggg gac cat gtg ata acg gcg acg gcg 
lie Lys Thr val Met lie Thr Gly Asp His val lie Thr Ala Thr Ala 
555 560 565 

att gca aaa gat etc gga ttg ctg cct ccg cgc gga aag gtc atg gac 
He Ala Lys Asp Leu Gly Leu Leu Pro Pro Arg Gly Lys val Met Asp 
570 575 580 

ggc cag atg ctg aac gaa etc teg cag gaa gaa ttg gcg gaa att gtt 
gTy Gin Met Leu Asn Glu Leu ser Gin Glu Glu Leu Ala Glu lie val 
585 590 595 600 

gac gat gtt tac gta ttt gca agg gtg teg ccc gaa cat aag ctg aag 
Asp Asp val Tyr Val Phe Ala Arg vaT ser Pro Glu His Lys Leu Lys 
605 610 615 

ate gtg acc gee tac cag gaa aac ggc cac ate gtc gee atg acg gga 
He val Thr Ala Tyr Gin Glu Asn Gly His lie val Ala Met Thr Gly 
620 625 630 

gac gga gtc aat gat gee cct gcg att aaa cag gcg gat ate ggc ata 
Asp Gly val Asn Asp Ala Pro Ala He Lys Gin Ala Asp He Gly He 
635 640 645 

teg atg ggg att acg gga acg gat gtc gee aag gag gcg tec tea etc 
ser Met Gly He Thr Gly Thr Asp val Ala Lys Glu Ala ser Ser Leu 
650 655 660 

ate ctt gtc gat gat aat ttt gca acg att aaa teg gec ate aag gaa 
lie Leu val Asp Asp Asn Phe Ala Thr lie Lys Ser Ala lie Lys Glu 
665 670 675 680 

gga cgc aat ate tat gaa aat att aga aag ttc ate aga tac ttg etc 
Gly Arg Asn lie Tyr Glu Asn lie Arg Lys Phe He Arg Tyr Leu Leu 
685 690 695 

gca tec aat gtc ggc gaa att ttg gtc atg ctg ttt gca atg ctg etc 
Ala Ser Asn Val Gly Glu lie Leu Val Met Leu Phe Ala Met Leu Leu 
700 705 710 

get ctg ccg ctg ccg ctt gtc ccg ata cag att ctg tgg gtc aac ctt 2572 
Ala Leu pro Leu Pro Leu val Pro He Gin lie Leu Trp val Asn Leu 
715 720 725 

gta acg gac ggc ctg cct gee atg gcg etc ggc atg gat cag cct gag 
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2236 
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2428 
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val Thr Asp Gly Leu Pro Ala Met Ala Leu Gly Met Asp Gin Pro Glu 
730 735 740 

gac gat gta atg cag aga aag ccg egg agt ccg aaa gaa ggc gtg ttt 

Asp Asp val Met Gin Arg Lys Pro Arg Ser Pro Lys Glu Gly Val Phe 

745 750 755 760 

gca agg ggg etc ggc tgg aag gtc gta teg cgc gga ttc tta ate gga 

Ala Arg Gly Leu Gly Trp Lys Val Val Ser Arg Gly Phe Leu lie Gly 

765 770 775 



ate gcg aca etc ggg gcg ttt atg ttc att tat aac cgc aat cca gaa 

lie Ala Thr Leu Gly Ala Phe Met Phe lie Tyr Asn Arg Asn Pro Glu 

780 785 790 

gcg ctt gag tat gca cag acg gtt gca ttt gca acg etc gtc ctt gcg 
Ala Leu Glu Tyr Ala Gin Thr val Ala Phe Ala Thr Leu Val Leu Ala 

795 800 805 

cag ctg ate cac gtg ttc gac tgc cga age gag egg tec ate ttt gac 

Gin Leu lie His val Phe Asp cys Arg Ser Glu Arg Ser lie Phe Asp 

810 815 820 



cgc aat ccg ttt gaa aac att tat ttg etc ggt gca gtg ctg tct teg 
Arg Asn Pro Phe Glu Asn lie Tyr Leu Leu Gly Ala val Leu ser ser 
825 830 835 840 



att ctt ttg atg ctt gtc gtt att tat tat ccg ccg ctg cag ccg att 
lie Leu Leu Met Leu val val lie Tyr Tyr Pro Pro Leu Gin Pro lie 
845 850 855 



ttt cat acg gtt ccg att tta atg gca gac tgg etc ctg att gtc gga 
Phe His Thr val Pro lie Leu Met Ala Asp Trp Leu Leu lie val Gly 
860 865 870 

atg teg gcg att cca act ttt tta ctg gee ggg tea ctt tta caa gaa 
Met ser Ala lie Pro Thr Phe Leu Leu Ala Giy ser Leu Leu Gin Glu 
875 880 885 

aaa aat ag 
Lys Asn 
890 

<210> 26 

<211> 890 

<212> PRT 

<213> Bacillus licheniformis 



<400> 26 

Met Lys Trp His Glu Met Gly Gin Thr Glu Leu Leu Asn lie Thr Lys 
15 10 15 

Thr ser lie Asp Lys Gly Leu Thr Glu Lys Glu Ala Gly Lys Arg Leu 
20 25 30 

Glu Arg His Gly Thr Asn Glu Leu Gin Glu Gly Glu Lys Thr ser Ala 
35 40 45 
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val Ala Leu Phe Phe Ser Gin Phe Lys Asp Phe Met val Leu val Leu 
SO 55 60 

Leu Ala Ala Thr Leu lie ser Gly Phe Leu Gly Glu Tyr lie Asp Ala 
65 70 7 5 80 

He Ala lie lie Ala lie lie Phe val Asn Gly lie Leu Gly Phe Phe 
85 90 95 

Gin Glu Arg Arg Ala Glu Arg ser Leu Glu Ala Leu Lys Glu Leu Ser 
100 105 HO 

Ala Pro Gin val Ala val Leu Arg Glu Gly Asn Trp Val Lys lie Pro 
115 120 125 

ser Lys Glu Leu val Pro Gly Asp val val Arg Phe Ala Ser Gly Asp 
130 135 140 

Arg lie Gly Ala Asp Leu Arg Leu Val Glu Thr Lys Ser Leu Glu lie 
145 * 150 155 loO 

Glu Glu Ser Ala Leu Thr Gly Glu Ser Leu Pro val Ser Lys Gin Ala 
165 170 175 

Asp Ala Phe Gin Ala ser Asp val Ser Leu Gly Asp Leu Lys Asn Met 
180 185 190 

Ala Phe Met Gly Thr Leu Val Thr Arg Gly ser Gly lie Gly val Val 
195 200 205 

lie Gly Thr Gly Met Asn ser Ala Met Gly Lys lie Ala Asp Met Leu 
210 215 220 

Glu ser Ala Gly Asn Thr Ala Thr Pro Leu Gin Arg Arg Leu Glu Glu 
225 230 235 240 

Leu Gly Lys lie Leu lie val Ala Ala Leu Phe Leu Thr Leu Leu val 
245 250 255 

val Ala Ala Gly val He Gin Gly His Asp Leu Tyr ser Met Phe Leu 
260 265 270 

Ala Gly val ser Leu Ala val Ala Ala lie Pro Glu Gly Leu Pro Ala 
275 280 285 

lie val Thr val Ala Leu ser Leu Gly Val Gin Arg Met lie Arg Gin 



290 295 301 

305 



Lys ser lie val Arg Lys Leu Pro Ala val Glu Thr Leu Gly Cys Ala 
-05 310 315 320 
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ser lie He Cys Ser Asp Lys Thr Giy Thr Met Thr Gin Asn Lys Met 
325 330 335 

Thr val Thr His Val Trp ser Giy Giy Lys lie Trp Asn Val Ser Giy 
340 345 350 

lie Giy Tyr Glu Pro Glu Giy Ser Phe ser Met Asn Giy Arg Asp Val 
355 360 365 

Gin Ala Lys His His Lys Pro Leu Gin Gin val Leu Leu Phe Giy Ala 
370 375 380 

Leu Cys Asn Ser Ser Ser lie lie Glu Lys Asp Giy Glu Phe Arg Leu 
385 390 395 400 

Asp Giy Asp Pro Thr Glu Giy Ala Leu Leu Thr Ala Ala Arg Lys Ala 
405 410 415 

Giy Phe Thr Asp Lys Tyr val Asp Glu His Phe Lys lie lie Glu Glu 
■ 420 425 430 

Phe Pro Phe Asp Ser Thr Arg Lys Met Met Ser Val lie val Glu Asp 
435 440 445 

Lys ser Giy Lys Arg Phe Val lie Thr Lys Giy Ala Pro Asp val Leu 
450 455 460 

Met Lys Arg Ser Ser His Thr Leu Thr Glu Glu Lys Arg Glu lie Phe 
465 470 475 480 

Thr Lys Glu Arg Leu Ala Glu Thr Ser Ala Ala Leu Glu Thr Leu Ala 
485 490 495 

ser Gin Ala Leu Arg Thr lie Ala val Ala Tyr Lys Pro lie Lys Asp 
500 505 510 

Thr Glu Asn Pro Pro Leu Glu Lys Ala Glu Ser Giy Leu Thr Phe lie 
515 520 525 

Giy Leu Leu Giy Met He Asp Pro Pro Arg Pro Glu val Lys Thr Ala 
530 535 540 

lie Lys Glu Cys Arg Glu Ala Giy lie Lys Thr Val Met lie Thr Giy 
545 550 555 560 

Asp His Val lie Thr Ala Thr Ala lie Ala Lys Asp Leu Giy Leu Leu 
565 570 575 

pro pro Arg Giy Lys val Met Asp Giy Gin Met Leu Asn Glu Leu Ser 
580 585 590 
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Gin Glu Glu Leu Ala Glu He Val Asp Asp val Tyr val Phe Ala Arg 
595 600 605 

val ser Pro Glu His Lys Leu Lys lie val Thr Ala Tyr Gin Glu Asn 
610 615 620 

Gly His lie Val Ala Met Thr Gly Asp Gly val Asn Asp Ala Pro Ala 
625 630 635 640 

lie Lys Gin Ala Asp lie Gly lie ser Met Gly He Thr Gly Thr Asp 
645 650 655 

val Ala Lys Glu Ala ser Ser Leu He Leu Val Asp Asp Asn Phe Ala 
660 665 670 

Thr He Lys ser Ala lie Lys Glu Gly Arg Asn He Tyr Glu Asn lie 
675 680 685 

Arg Lys Phe lie Arg Tyr Leu Leu Ala ser Asn val Gly Glu lie Leu 
690 695 700 

val Met Leu Phe Ala Met Leu Leu Ala Leu Pro Leu Pro Leu Val Pro 
705 710 715 720 

lie Gin lie Leu Trp Val Asn Leu val Thr Asp Gly Leu Pro Ala Met 
725 730 735 

Ala Leu Gly Met Asp Gin Pro Glu Asp Asp Val Met Gin Arg Lys Pro 
740 745 750 

Arg ser Pro Lys Glu Gly val Phe Ala Arg Gly Leu Gly Trp Lys val 
755 760 765 

val Ser Arg Gly Phe Leu lie Gly lie Ala Thr Leu Gly Ala Phe Met 
770 775 780 

Phe lie Tyr Asn Arg Asn Pro Glu Ala Leu Glu Tyr Ala Gin Thr val 
785 790 795 800 

Ala Phe Ala Thr Leu val Leu Ala Gin Leu lie His Val Phe Asp Cys 
805 810 815 

Arg ser Glu Arg ser lie Phe Asp Arg Asn Pro Phe Glu Asn lie Tyr 
825 825 830 

Leu Leu Gly Ala val Leu Ser ser lie Leu Leu Met Leu val val lie 
835 840 845 

Tyr Tyr Pro Pro Leu Gin Pro lie Phe His Thr val Pro lie Leu Met 
850 855 860 
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Ala Asp Trp Leu Leu lie val Gly Met ser Ala lie Pro Thr Phe Leu 
865 870 875 880 



Leu Ala Gly ser Leu Leu Gin Glu Lys Asn 
885 890 

<210> 27 
<2U> 3625 
<212> DNA 

<213> Bacillus licheniformis 



<220> 
<221> CDS 

<222> (501) . . (3122) 
<223> 

<400> 27 M 
aagaaggaaa agccgaatta aagcttggcc atgccgaaca aattccttat ccggatcgtt €0 

cttttcataa agtattttca gtccacacca tttatttttg gacggatttc aaacaggcat 120 

taaaagaaat ttaccgtgtt ttacaggttg acggcacgct gtttctcgct gtgcatctgg 180 

aagggcaaat gaaaaaatcg aaaaaaacaa aaggcttttc cttatactca gaagagcaaa 240 

tcaagcaact gcttgaggaa agccatttca gagacatcac ggtacatatg aacaaaaatt 300 

actgctgcat ntctgcggta aaatcatgaa ctttgtatga tcatcccttt caatacggaa 360 

gggatttttt atgtttgata gagttgaaac tggatcttaa atatcatatt tttgattttt 420 

aaagaaaagt attccattaa catagcaaac atggtttaat atcaaagtga acgtttttac 480 

tatattttcc ggaggtattt atg aac aaa agg ate gtg aaa agt tea att gtt 533 

Met Asn Lys Arg lie val Lys ser ser lie val 
15 10 

ttc ttt etc ctt gec gca tta att ttt ggc cag ctg cct tta ccg aag 581 
Phe Phe Leu Leu Ala Ala Leu lie Phe Gly Gin Leu Pro Leu Pro Lys 
15 20 25 

aca atg gca gca gaa gac age gtt ccg aat aac gaa ace aca ttg acc 629 
Thr Met Ala Ala Glu Asp ser val Pro Asn Asn Glu Thr Thr Leu Thr 
30 35 40 

age gcg tec cct gtt gaa get teg ttt caa age gat gac gag gtg cat 677 
ser Ala ser Pro val Glu Ala Ser Phe Gin ser Asp Asp Glu vaT His 
45 50 55 

tgg tat aaa gtc aat cct tea aat cag gaa ate gca aac tat acg cac 725 
Trp Tyr Lys val Asn Pro Ser Asn Gin Glu lie Ala Asn Tyr Thr His 
60 65 70 75 

ttc cgc gtc aaa ttg aaa tea gat gca gag ctg aac att tec gtc tac 773 
Phe Arg Val Lys Leu Lys Ser Asp Ala Glu Leu Asn lie ser val Tyr 
80 85 90 
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tec age ctg gaa aat gca act ggt cat caa acg Utt gac cga tac aac 821 
Ser Ser Leu Glu Asn Ala Thr Gly His Gin Thr Phe Asp Arg Tyr Asn 
95 100 105 

ggc tac tec tat gaa aat aat cct get tta ate gat: ttt ccg att gee 
Giy Tyr Ser Tyr Glu Asn Asn Pro Ala Leu lie Asp Phe Pro lie Ala 
110 115 120 

tgg aaa ggt cct tac tac ata aaa gta gaa aat cac cat gat gag gaa 
Trp Lys Gly Pro Tyr Tyr lie Lys val Glu Asn His His Asp Glu Glu 
125 130 13 5 

aac gaa acc act tea att aca gat att tct tac acc ate age tat gaa 965 
Asn Glu Thr Thr ser lie Thr Asp lie ser Tyr Thr lie Ser Tyr Glu 
140 145 150 155 

ggc gtc acc ctg cct ccg tea ate caa gag gca gaa gaa gag tgt ccg 1013 
Gly val Thr Leu Pro Pro Ser lie Gin Glu Ala Glu Glu Glu Cys Pro 
160 165 170 

gca gaa tta age gtt tee gaa agg gaa aca ggc aag ggc ata tta aaa 
Ala Glu Leu ser val ser Glu Arg Glu Thr Gly Lys Giy lie Leu Lys 
175 180 185 

cag tta aga acg ate agg gat gaa gtt ett tea aaa act gaa aaa gaa 
Gin Leu Arg Thr He Arg Asp Glu Val Leu Ser Lys Thr Glu Lys Gly 
190 195 200 

aaa gag ctg tct tec ctt tac tat aaa gca get cca ttc ate age gca 1157 
Lys Glu Leu Ser ser Leu Tyr Tyr Lys Ala Ala Pro Phe lie Ser Ala 
205 210 215 



gtg cag ctg aag ccg ctg ttt gca gat gtc get aaa aac gga caa gtg 
vaT Gin Leu Lys Pro Leu Phe Ala Asp Val Ala Lys Asn Gly Gin val 
240 245 250 



869 
917 



1061 



1109 



aaa atg etc ttt aac aaa teg atg aga gac agt gtc tac aaa gac ctg 1205 
Lys Met Leu Phe Asn Lys Ser Met Arg Asp ser val Tyr Lys Asp Leu 
220 225 230 235 



1253 



age gca tac teg att acg aat gat gat caa aaa gcg ate agt cgc ctg 1301 
ser Ala Tyr ser lie Thr Asn Asp Asp Gin Lys Ala lie Ser Arg Leu 
255 260 265 



tac gaa aca get cgc gcg tec gtt ccc gag ccg ttg aaa aaa cag ctg 1349 
Tyr Glu Thr Ala Arg Ala Ser Val Pro Glu Pro Leu Lys Lys Gin Leu 
270 275 280 



gat caa gtc gcg aaa gac ate ggc ate gaa caa tta aca ggc age aaa 1397 

Asp Gin val Ala Lys Asp lie Gly lie Glu Gin Leu Thr Gly Ser Lys 
285 290 295 

gta teg get gtg ctt gaa aaa gcg ggg atg gcg aca get tea tea age 1445 

val ser Ala val Leu Glu Lys Ala Gly Met Ala Thr Ala Ser Ser ser 
300 305 310 315 

gcg ccc gaa aac cgt tac ate gta aaa ttg aaa gaa ggc aaa aaa ccg 1493 

Ala Pro Glu Asn Arg Tyr lie val Lys Leu Lys Glu Gly Lys Lys Pro 
320 325 330 

gga tct ttc aaa tct aaa gee caa tea tec ggc gtc cag gca tta gag 1541 

Gly ser Phe Lys Ser Lys Ala Gin Ser ser Gly val Gin Ala Leu Glu 

335 340 345 

ccc etc ggt aaa age aaa acg gca ttt aaa gat atg tac gtt gtg gaa 1589 

Pro Leu Gly Lys ser Lys Thr Ala Phe Lys Asp Met Tyr val Val Glu 
350 355 360 

Page 72 



aaa gat aca gta ate gec gtc gtt gac aca ggc gtt gat cat acc ctt 
Asp Thr val lie Ala Val val Asp Thr Gly val Asp His Thr Leu 



10294.000.ST25.txt 

atg aag gaa age cgt tct tec gga ttc aaa gcg gcg gca aag caa tat 
Met Lys Glu ser Arg Ser Ser Gly Phe Lys Ala Ala Ala Lys Gin Tyr 

cag gcg gca gec tec aag ate gec aag atg cct gaa gtg gaa ttc gtc 
Gin Ala Ala Ala ser Lys lie Ala Lys Met Pro Glu val Glu Phe Val 
380 385 390 395 

gaa cag gtt cag caa tat gaa gca ctg tea aga gac acc caa tat cca 
Glu Gin val Gin Gin Tyr Glu Ala Leu Ser Arg Asp Thr Gin Tyr Pro 
400 405 410 

tat caa tgg teg etc aaa aat aac ggc aaa aac cgt get gcg aat get 
Tyr Gin Trp ser Leu Lys Asn Asn Gly Lys Asn Arg Ala Ala Asn Ala 
415 420 425 

gac ata caa ttt gaa cag ctt cag aag ctg atg aaa ggc aaa aag ctg 

Asp lie Gin Phe Glu Gin Leu Gin Lys Leu Met Lys Gly Lys Lys Leu 
430 435 440 

gat 

Lys Asp . r 

445 450 455 

gcg gat tta age ggc age gtc aaa aaa gac gaa ggc tat aac tat gtc 
Ala Asp Leu Ser Gly ser Val Lys Lys Asp Glu Gly Tyr Asn Tyr Val 
460 465 470 475 

ggc cgc acg gcg gat gcg atg gat gac aat ggc cac ggc aca cac gtg 
Gly Arg Thr Ala Asp Ala Met Asp Asp Asn Gly His Gly Thr his Val 
480 485 490 

tea ggc ate att gca gec gcg caa gac aac cat ttt teg atg gcg gga 
ser Gly lie lie Ala Ala Ala Gin Asp Asn His Phe ser Met Ala Gly 
495 500 505 

ate aat get tat gee aaa att ctg cct gtc aaa gtg ctg gat tct tea 
lie Asn Ala Tyr Ala Lys lie Leu Pro Val Lys val Leu Asp ser Ser 
510 515 520 

ggc agt gga gat acg gaa cag att gca aac ggc ate ate tat gee gee 
Gly ser Gly Asp Thr Glu Gin lie Ala Asn Gly lie lie Tyr Ala Ala 
525 530 535 

gac cac ggt gca aaa gtc ate aat tta agt ctt ggc ggg cca tac age 
Asp His Gly Ala Lys val lie Asn Leu Ser Leu Gly Gly Pro Tyr Ser 
540 545 550 555 

egg gtg atg gaa tat gcg ctt aaa tat gcg get tct aaa aat gtg acg 
Arg val Met Glu Tyr Ala Leu Lys Tyr Ala Ala ser Lys Asn val Thr 
560 565 570 



ate gtt gec gec acc gga aat gac gga gta teg gag att tec tac cct 
lie val Ala Ala Thr Gly Asn Asp Gly val Ser Glu lie ser Tyr Pro 
575 580 585 



gca tct teg aaa tat acg ctt tea gtc ggg gcg acc aat aat etc gat 
Ala ser Ser Lys Tyr Thr Leu Ser val Gly Ala Thr Asn Asn Leu Asp 
590 595 600 

ctt gtc teg gac tac tec aat tat gga aaa ggt etc gat atg gtg gcg 
Leu val Ser Asp Tyr Ser Asn Tyr Gly Lys Gly Leu Asp Met Val Ala 
605 610 615 

ccg gga acc gat att cca age etc gtt ccg gac ggg aat gtc act tat 
Pro Gly Thr Asp lie Pro ser Leu Val pro Asp Gly Asn val Thr Tyr 
620 625 630 635 
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atg age gga aca teg atg gcg gcg ccg cac gtg gca get gca gca gga 2453 
Met ser Gly Thr ser Met Ala Ala Pro His Val Ala Ala Ala Ala Gly 
640 645 650 

ctt ctt ttg tea cag aat ccg tec ttg aaa cca aag caa ate gca age 2501 
Leu Leu Leu Ser Gin Asn Pro Ser Leu Lys Pro Lys Gin lie Ala Ser 
655 660 665 

eta ttg acc gag acg aca gca gat gtg gca ttt gaa gag cag gat aat 2549 
Leu Leu Thr Glu Thr Thr Ala Asp Val Ala Phe Glu Glu Gin Asp Asn 
670 675 680 

cca aac ccg gat tat gac ctg gat ata gaa ccg get gca caa att ccc 2597 
pro Asn Pro Asp Tyr Asp Leu Asp lie Glu Pro Ala Ala Gin lie Pro 
685 690 695 

gga tat gac ttc gtc tec ggg tgg gga agg ctg aat gtt ttt cat gca 
Gly Tyr Asp Phe val Ser Gly Trp Gly Arg Leu Asn Val Phe His Ala 
700 705 710 715 

gee age gtt ttt gag ctg aac atg aag gtt cat ccc gtt tta aac cgc 
Ala ser val Phe Glu Leu Asn Met Lys Val His Pro val Leu Asn Arg 
720 725 730 

cat acg gca gtg aca ggc aca gee aaa age ggt gtg acg gtc aaa ate 2741 
His Thr Ala Val Thr Gly Thr Ala Lys ser Gly val Thr val Lys lie 
735 740 745 



2645 
2693 



ttg cga ggg aag caa gta ttg ggg acg ggc acg gee gga aaa tea ggc 2789 

Leu Arg Gly Lys Gin val Leu Gly Thr Gly Thr Ala Gly Lys ser Gly 
750 755 760 

gcg ttt tea gtg aaa att ccg gee cag aag gcg ggg caa gtt ctt cat 2837 

Ala Phe ser val Lys lie Pro Ala Gin Lys Ala Gly Gin val Leu His 
765 770 775 

gtc gcg gca teg ggc cat cag gcg gaa acc teg etc aga acc gtc gtg 2885 

val Ala Ala ser Gly His Gin Ala Glu Thr Ser Leu Arg Thr Val val 

780 785 790 795 

gaa aaa gcg ccg aaa aac ccg tec gtc aaa cgc ate acg aac aaa gat 2933 

Glu Lys Ala Pro Lys Asn Pro Ser val Lys Arg lie Thr Asn Lys Asp 
80O 805 810 



2981 



3029 



act gee gta acg ggt aga acg gca gec ggc tac acg ate aaa gtg aaa 
Thr Ala val Thr Gly Arg Thr Ala Ala Gly Tyr Thr lie Lys val Lys 
815 820 825 

aac gcg tac aaa aaa gtg ate gcg caa ggc ata gcg gat gca tec gtg 
Asn Ala Tyr Lys Lys Val lie Ala Gin Gly He Ala Asp Ala Ser val 
830 835 840 

age gtt aaa gtg aaa ate aac aag caa aaa gat atg ccg ttt tgt atg 3077 
ser val Lys Val Lys lie Asn Lys Gin Lys Asp Met Pro Phe Cys Met 
845 850 855 

tct ccg cat ctg ctg atg acc aca gag aaa gcg gcg atg tea aaa 3122 
Ser Pro His Leu Leu Met Thr Thr Glu Lys Ala Ala Met ser Lys 
860 865 870 

tgacggtggc tgaegtcate ccgceaggcg ccccgaaagt ttatcaggtt tccgataaaa 3182 

gtacggtgat tcagggaaaa acagaagcaa aegegcaagt cagegcaaaa gctaaaggaa 3242 

agacgatege ttccggeaaa gcgaacggaa aaggtgaata caagctgaaa atcagcaggc 3302 

aaaaagcegg aaccgtcatc ggtgtaacag caaaggataa ageeggaaat gtcagcaaag 3362 
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cgacagccgt cactgtgctt gacaaaaccc cgccgtctgc gccgaaggtg aatccggtga 3422 

caaacaagag cacggccgtt aaggggaaag cagaagcgaa cgccgccatc atcgtcaaat 3482 

caggaaagaa aacgatcgga accggcaagg ccgataaaaa aggcgcgttt tttgtcaaaa 3542 

taaaaaaaca aaaggcaaac accgttttag cggtcactgc aaaagataaa gccggcaata 3602 

cgagcaaagt gagcaaaata aaa 3625 

<210> 28 
<211> 874 
<212> PRT 

<213> Bacillus licheniformis 
<40O> 28 

Met Asn Lys Arg lie val Lys Ser Ser lie val Phe Phe Leu Leu Ala 
15 10 15 

Ala Leu lie Phe Gly Gin Leu Pro Leu Pro Lys Thr Met Ala Ala Glu 
20 25 30 

Asp ser Val Pro Asn Asn Glu Thr Thr Leu Thr ser Ala Ser pro val 
35 40 45 

Glu Ala ser Phe Gin ser Asp Asp Glu Val His Trp Tyr Lys Val Asn 
SO 55 60 

pro ser Asn Gin Glu lie Ala Asn Tyr Thr His Phe Arg val Lys Leu 
65 70 75 80 

Lys Ser Asp Ala Glu Leu Asn lie Ser val Tyr ser Ser Leu Glu Asn 
85 90 95 

Ala Thr Gly His Gin Thr Phe Asp Arg Tyr Asn Gly Tyr Ser Tyr Glu 
100 105 110 

Asn Asn Pro Ala Leu lie Asp Phe Pro lie Ala Trp Lys Gly Pro Tyr 
115 120 125 

Tyr He Lys val Glu Asn His His Asp Glu Glu Asn Glu Thr Thr Ser 
130 135 140 

lie Thr Asp lie ser Tyr Thr lie Ser Tyr Glu Gly Val Thr Leu Pro 
145 150 155 160 

pro ser lie Gin Glu Ala Glu Glu Glu cys Pro Ala Glu Leu Ser Val 
165 170 175 
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ser Glu Arg Glu Thr Gly Lys Gly He Leu Lys Gin Leu Arg Thr lie 
180 185 190 

Arg Asp Glu val Leu Ser Lys Thr Glu Lys Gly Lys Glu Leu ser Ser 
195 200 205 

Leu Tyr Tyr Lys Ala Ala Pro Phe lie ser Ala Lys Met Leu Phe Asn 
210 215 220 

Lys ser Met Arg Asp Ser Val Tyr Lys Asp Leu Val Gin Leu Lys Pro 
225 230 235 240 

Leu Phe Ala Asp Val Ala Lys Asn Gly Gin Val Ser Ala Tyr Ser lie 
245 250 255 

Thr Asn Asp Asp Gin Lys Ala lie ser Arg Leu Tyr Glu Thr Ala Arg 
260 265 270 

Ala ser Val Pro Glu Pro Leu Lys Lys Gin Leu Asp Gin val Ala Lys 
275 280 285 

Asp He Gly lie Glu Gin Leu Thr Gly Ser Lys val ser Ala val Leu 
290 295 300 

Glu Lys Ala Gly Met Ala Thr Ala Ser ser Ser Ala Pro Glu Asn Ar 
305 310 315 32 

Tyr lie val Lys Leu Lys Glu Gly Lys Lys Pro Gly ser Phe Lys ser 
325 330 335 

Lys Ala Gin Ser Ser Gly val Gin Ala Leu Glu Pro Leu Gly Lys ser 
340 345 350 

Lys Thr Ala Phe Lys Asp Met Tyr Val Val Glu Met Lys Glu Ser Arg 
355 360 365 

Ser Ser Gly Phe Lys Ala Ala Ala Lys Gin Tyr Gin Ala Ala Ala Ser 
370 375 380 

Lys lie Ala Lys Met Pro Glu Val Glu Phe Val Glu Gin Val Gin Gin 
385 390 395 400 

Tyr Glu Ala Leu Ser Arg Asp Thr Gin Tyr Pro Tyr Gin Trp ser Leu 
405 410 415 

Lys Asn Asn Gly Lys Asn Arg Ala Ala Asn Ala Asp lie Gin Phe Glu 
420 425 430 

Gin Leu Gin Lys Leu Met Lys Gly Lys Lys Leu Lys Asp Thr Val lie 
435 440 445 
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Ala Val val Asp Thr Gly Val Asp His Thr Leu Ala Asp Leu ser GTy 
450 455 4g 0 

ser val Lys Lys Asp Glu Gly Tyr Asn Tyr val Gly Arg Thr Ala asp 
465 470 475 48U 

Ala Met Asp Asp Asn Gly His Gly Thr His val ser Gly lie lie Ala 
485 490 495 

Ala Ala Gin Asp Asn His Phe ser Met Ala Gly lie Asn Ala Tyr Ala 
500 505 510 

Lys lie Leu Pro Val Lys val Leu Asp Ser Ser Gly ser Gly Asp Thr 
515 520 525 

Glu Gin lie Ala Asn Gly He lie Tyr Ala Ala Asp His Gly Ala Lys 
530 535 540 

val He Asn Leu Ser Leu Gly Gly Pro Tyr Ser Arg val Met Glu Tyr 
545 550 555 560 

Ala Leu Lys Tyr Ala Ala Ser Lys Asn val Thr lie val Ala Ala Thr 
565 570 575 

Gly Asn Asp Gly val Ser Glu lie Ser Tyr Pro Ala Ser Ser Lys Tyr 
580 585 590 

Thr Leu ser Val Gly Ala Thr Asn Asn Leu Asp Leu Val ser Asp Tyr 
595 6 0 0 605 

Ser Asn Tyr Gly Lys Gly Leu Asp Met Val Ala Pro Gly Thr Asp lie 
610 615 620 

pro ser Leu val Pro Asp Gly Asn Val Thr Tyr Met Ser Gly Thr Ser 
625 630 635 640 

Met Ala Ala Pro His val Ala Ala Ala Ala Gly Leu Leu Leu Ser Gin 
645 650 655 

Asn Pro Ser Leu Lys Pro Lys Gin lie Ala ser Leu Leu Thr Glu Thr 
660 665 670 

Thr Ala Asp Val Ala Phe Glu Glu Gin Asp Asn Pro Asn Pro Asp Tyr 
675 680 685 

Asp Leu Asp lie Glu Pro Ala Ala Gin lie Pro Gly Tyr Asp Phe Val 
690 695 700 

ser Gly Trp Gly Arg Leu Asn val Phe His Ala Ala Ser Val Phe Glu 
705 710 715 720 
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Leu Asn Met Lys val His Pro Val Leu Asn Arg His Thr Ala val Thr 
725 730 735 

Glv Thr Ala Lys ser Gly val Thr Val Lys lie Leu Arg Gly Lys Gin 
* 740 745 750 

val Leu Gly Thr Gly Thr Ala Gly Lys Ser Gly Ala Phe ser val Lys 
7 55 760 765 

lie Pro Ala Gin Lys Ala Gly Gin Val Leu His Val Ala Ala ser Gly 
770 " 775 780 

His Gin Ala Glu Thr ser Leu Arg Thr val Val Glu Lys Ala Pro Lys 
785 790 795 800 

Asn Pro ser val Lys Arg lie Thr Asn Lys Asp Thr Ala val Thr Gly 
805 810 815 

Arg Thr Ala Ala Gly Tyr Thr lie Lys val Lys Asn Ala Tyr Lys Lys 
820 825 830 

val He Ala Gin Gly lie Ala Asp Ala Ser Val Ser Val Lys Val Lys 
835 840 845 

lie Asn Lys Gin Lys Asp Met Pro Phe cys Met ser Pro His Leu Leu 
850 855 860 

Met Thr Thr Glu Lys Ala Ala Met ser Lys 
865 870 

<210> 29 

<211> 2X85 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C490) . . (1686) 

<223> 

<400> 29 

cgatttcctg aaaaaacgta aacgccgggt agacgccgcc aagcggaatg ccttgatcag 60 

gaacgagccc tttcaaaata aaatcgatcg ctccgaactg aacgagaata aagccgtaaa 120 

aaaacatgac atggatgatg ccgctttttt tatctttaag cagtttcttt tggccgaaca 180 

cgttctccca tatcttttga aggcgctcct tcgtccgctt atcaaaatcc tctttttgtc 240 
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cgagcctgat gtaactgatt ctcgttctga tcaaatagac gaacagataa acggcgtaaa 300 

cggttacacc taaaaacgca atgaaattca acgacagcaa gacattcatc agctgctccc 360 

cctttcattt ccccaacctt aaatcccctt gaactacctt tatcttaaat aatgaatgag 420 

tgttcagtca atatattttc ataaatgcag gaaaataggg ggacactatt ctttacacga 480 

aaaaaggga gtg tct tea ttg gtg ccg ctt atg att atg gta tgt ttt etc 531 
val ser Ser Leu Val Pro Leu Met He Met val Cys Phe Leu 
15 10 

ate ctg ctt ctt gcg etc gat ttc cat ttt ggc cgc aaa gec ttt gag 579 
lie Leu Leu Leu Ala Leu Asp Phe His Phe Gly Arg Lys Ala Phe Glu 
15 20 25 30 

aag aaa gec tac gag ccc gtt ttt tea gag aag aaa age gat att gaa 627 
Lys Lys Ala Tyr Glu Pro val Phe ser Glu Lys Lys Ser Asp lie Glu 
'35 40 45 

ctg att cat aat gga gaa gac ttg tgt gag egg ctg ctg gat gac ate 675 
Leu lie His Asn Gly Glu Asp Leu Cys Glu Arg Leu Leu Asp Asp lie 
50 55 60 

cgc cag gec gaa teg teg gtg cat gtc atg ttt tat ant gtg aag aac 723 
Arg Gin Ala Glu Ser ser val His val Met Phe Tyr lie val Lys Asn 
65 70 75 

gat gac ate age ctt gaa ttt ttg aag gtg ctg aag gat aaa gcg aaa 771 
Asp Asp lie Ser Leu Glu Phe Leu Lys val Leu Lys Asp Lys Ala Lys 
80 85 90 

tec ggc gta tgc gta cga ttg ctg ate gac egg ate ggc gcg atg aag 819 
Ser Gly Val cys val Arg Leu Leu lie Asp Arg lie Gly Ala Met Lys 
95 100 105 110 

gtg aag aaa aaa acg etc tec ggc ctg aaa caa age ggt gtg cac gtt 867 
val Lys Lys Lys Thr Leu Ser Gly Leu Lys Gin ser Gly val His Val 
115 120 125 

ttt ttc gee aac aag ccg ggc ttc ccc tat ttc ttt tac egg ctg aat 915 
Phe Phe Ala Asn Lys Pro Gly Phe Pro Tyr Phe Phe Tyr Arg Leu Asn 
130 135 140 

gcg agg aat cat cga aaa ate gec gtc ata gac gga aag ate ggc tat 
Ala Arg Asn His Arg Lys lie Ala Val lie Asp Gly Lys lie Gly Tyr 
145 150 155 

gtg ggc gga ttt aac ate gcg aaa gaa tac ctt got aaa aaa gcg gaa 
val Gly Gly Phe Asn lie Ala Lys Glu Tyr Leu Gly Lys Lys Ala Glu 
160 165 170 

ttc gga ccg tgg aag gat tac cat ttg cga atg acg gga gaa gac gtt 
Phe Gly Pro Trp Lys Asp Tyr His Leu Arg Met Thr Gly Glu Gly val 
175 180 185 190 

gee gac ttg cag cac att ttt ata teg gac ttc aaa aga gaa gcg ccg 1107 
Ala Asp Leu Gin His lie Phe lie ser Asp Phe Lys Arg Glu Ala Pro 
195 200 205 

cag gca aag ccg gee aac age gta ttt ccg ccg ctg cag caa gga get 
Gin Ala Lys Pro Ala Asn Ser Val Phe pro Pro Leu Gin Gin Gly Ala 
210 215 220 

gtc ace cat aca acc eat gcg aca aag gga ttt tct eta gag gaa aaa 
val Thr His Thr Thr His Ala Thr Lys Gly Phe Ser Leu Glu Glu Lys 
225 230 23 5 
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1011 
1059 



1155 
1203 
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tac att tea ttt ate gaa cag gca aaa gaa aga ate atg att tgc acg 1251 

Tyr lie Ser Phe lie Glu Gin Ala Lys Glu Arg lie Met lie cys Thr 

240 245 250 

ccg tac tat att ccg age ccg get ttg cag cag get gtt etc tea gee 1299 

pro Tyr Tyr lie Pro Ser Pro Ala Leu Gin Gin Ala val Leu ser Ala 

255 260 265 270 

agg gaa agg ggc gtg ate gtg teg gtt etc gtg ccg atg aaa ccc gat 1347 

Arg Glu Arg Gly val lie val Ser val Leu val Pro Met Lys Pro Asp 

275 280 285 

cat ccg ctt gtc aaa gag gee gee tac acg cac ttt cca gee ctt tta 1395 

His Pro Leu val Lys Glu Ala Ala Tyr Thr His Phe Pro Ala Leu Leu 

290 295 300 



aaa gcg ggc tgc tat att tac egg tac tac aga ggc ttt tat cat gca 
Lys Ala Gly cys Tyr lie Tyr Arg Tyr Tyr Arg Gly Phe Tyr His Ala 
305 310 315 



1443 



aaa gca tta ate gtc gat gac egg cat gtg atg ate gga aca teg aat 1491 

Lys Ala Leu lie val Asp Asp Arg His Val Met lie Gly Thr Ser Asn 
320 325 330 

ttt gac aac agg age ctg ttt etc aat gat gaa gtg aat gtc gtc ate 1539 

Phe Asp Asn Arg Ser Leu Phe Leu Asn Asp Glu val Asn val val lie 
335 340 345 350 

cat gat aaa gac tgg aca aag caa ttc ttc gac gtc gtc aag gaa age 1587 

His Asp Lys Asp Trp Thr Lys Gin Phe Phe Asp val val Lys Glu Ser 
355 360 365 



att gaa cac gee gag ctt ctg aca aag gag egg tat gcg aag egg ccg 1635 
lie Glu His Ala Glu Leu Leu Thr Lys Glu Arg Tyr Ala Lys Arg Pro 
370 375 380 



gtg atg cag egg ccc gtc gaa tgg ctg gcg aaa teg att tea ttc ttt 1683 
val Met Gin Arg Pro Val Glu Trp Leu Ala Lys ser lie Ser Phe Phe 
385 390 395 

tta taaaaegtae gtttatcctg catgacatgc gggtaacatt tcaccaaagt 1736 
Leu 

gatgattaca tacggagggg atgtacgatg aaccaagcag agtcgattaa actccgcgcc 1796 

caatcgatga cgttaaaaaa cttgattgag ctgtaeaagc tttgccgctc agecagaeat 1856 

cagctatata tatgetcaag aaaaacgatg tgeaaaatea aagatttaat tgagctggaa 1916 

atgttcagaa tggecaateg cgaaaatgag tgcctgattg tcatcgaagg gaaaatggcg 1976 

caggaattag taaaaaaagc acaatcgatt ctttctgacg ctcaagttca ataagggaag 2036 

gcggaagttc ttcctttgcg agacgcetcc tcaccaaatc aagaaaaaat cccccgttca 2096 

atggacgggg gattcgtttt acattttttc aggegetgat acgccgatca gcttgagggc 2156 

attatttaat gtgatttgcg ttgetttea 2185 

<210> 30 
<211> 399 
<212> PRT 
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<213> Bacillus licheniformis 



<400> 30 

val ser ser Leu Val Pro Leu Met lie Met val cys Phe Leu lie Leu 
15 10 15 

Leu Leu Ala Leu Asp Phe His Phe Gly Arg Lys Ala Phe Glu Lys Lys 
20 25 30 

Ala Tyr Glu Pro val Phe ser Glu Lys Lys Ser Asp lie Glu Leu lie 
35 40 45 

His Asn Gly Glu Asp Leu cys Glu Arg Leu Leu Asp Asp lie Arg Gin 
50 55 60 

Ala Glu ser ser val His Val Met Phe Tyr lie val Lys Asn Asp Asp 
65 70 75 80 

lie ser Leu Glu Phe Leu Lys val Leu Lys Asp Lys Ala Lys ser Gly 
85 90 95 

val Cys Val Arg Leu Leu lie Asp Arg He Gly Ala Met Lys val Lys 
100 105 110 

Lys Lys Thr Leu ser Gly Leu Lys Gin ser Gly Val His Val Phe Phe 
115 120 125 

Ala Asn Lys Pro Gly Phe Pro Tyr Phe Phe Tyr Arg Leu Asn Ala Arg 
130 135 140 

Asn His Arg Lys He Ala val lie Asp Gly Lys lie Gly Tyr Val Gly 
145 150 155 160 

Gly Phe Asn lie Ala Lys Glu Tyr Leu Gly Lys Lys Ala Glu Phe Gly 
165 170 175 

pro Trp Lys Asp Tyr His Leu Arg Met Thr Gly Glu Gly Val Ala Asp 
180 185 190 

Leu Gin His lie Phe lie Ser Asp Phe Lys Arg Glu Ala Pro Gin Ala 
195 200 205 

Lys Pro Ala Asn ser Val Phe Pro Pro Leu Gin Gin Gly Ala val Thr 
210 215 220 

His Thr Thr His Ala Thr Lys Gly Phe ser Leu Glu Glu Lys Tyr lie 
225 230 235 240 

ser Phe lie Glu Gin Ala Lys Glu Arg lie Met lie Cys Thr Pro Tyr 
245 250 255 
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Tyr lie Pro ser Pro Ala Leu Gin Gin Ala val Leu Ser Ala Arg Glu 
y 260 265 270 

Arg Gly val lie Val ser val Leu Val Pro Met Lys pro Asp His Pro 
275 280 285 

Leu val Lys Glu Ala Ala Tyr Thr His Phe Pro Ala Leu Leu Lys Ala 
290 295 300 

Gly cys Tyr He Tyr Arg Tyr Tyr Arg Gly Phe Tyr His Ala Lys Ala 
305 310 315 320 

Leu He val Asp Asp Arg His Val Met He Gly Thr Ser Asn Phe Asp 
325 330 335 

Asn Arg ser Leu Phe Leu Asn Asp Glu Val Asn val Val lie His Asp 
340 345 350 

Lys Asp Trp Thr Lys Gin Phe Phe Asp Val val Lys Glu Ser He Glu 
355 360 365 

His Ala Glu Leu Leu Thr Lys Glu Arg Tyr Ala Lys Arg Pro val Met 
370 375 380 

Gin Arg Pro Val Glu Trp Leu Ala Lys ser lie Ser Phe Phe Leu 
385 390 395 

<210> 31 

<211> 2908 

<212> DNA 

<213> Bacillus licheniformis 

<220> 
<221> CDS 

<222> C124) . . C2058) 
<223> 



<400> 31 

ttgccccttc ccttgtggct gcaatgagac ttgtttaaca acaggtctct tttttttatg 60 

attttatgaa acaatatgca gcgtcgtttg tctataaaga tgaggcctta atttgatgta 120 

aag gaa ttg tgg aca ttg ate gaa eta ttt agt gat tat gtg etc cat 168 
Glu Leu Trp Thr Leu lie Glu Leu Phe Ser Asp Tyr val Leu His 
1^5 10 15 

ttt gaa cgt tat ttt gtt tta age aga cag age atg ctt gtc att cag 216 
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264 
312 
360 
408 
456 



552 
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phe Glu Arg Tyr Phe val Leu ser Arg Gin Ser Met Leu val lie Gin 
20 25 30 

tag tgt gtg aca ggc ctt gtc ctt ttg tat gcc gtg tea ttt cat cca 
Trp Cys val Thr Gly Leu val Leu Leu Tyr Ala val Ser Phe His Pro 
35 40 45 

aaa gtg tgc agg egg cgc etc ttt ttt tat gca ggc ate gtt etc agg 
Lys val cys Arg Arg Arg Leu Phe Phe Tyr Ala Gly lie val Leu Arg 
50 55 60 

ctg ata etg gtt ggc gcc ctt teg ttt gaa ttg get cac caa atg aaa 
Leu lie Leu val Gly Ala Leu Ser Phe Glu Leu Ala His Gin Met Lys 
65 70 75 

gcc get gag ttt tea aac ctg tac ata gac gaa caa gat gcg ctt ctg 
Ala Ala Glu Phe ser Asn Leu Tyr lie Asp Glu Gin Asp Ala Leu Leu 
80 85 90 95 

cct ttt atg cag ttt ttg ctg ttc ggc tat att ttg ctt gtc tct ttt 
pro Phe Met Gin Phe Leu Leu Phe Gly Tyr lie Leu Leu Val Ser Phe 
100 105 110 

cat tat atg atg aca etc gcg gaa aaa ggg ggc aag ggg ctg ttt ttt 
His Tyr Met Met Thr Leu Ala Glu Lys Gly Gly Lys Gly Leu Phe Phe 
115 120 125 

gca ttt gac att gcg gtg atg gcg atg ccg ctt ttc caa teg ctg ttc 
Ala Phe Asp lie Ala val Met Ala Met Pro Leu Phe Gin ser Leu Phe 
130 135 140 

age ttt gcc gcc tat ttg aag gaa ttt gga gcg gag gag ctt gaa gaa 
Ser Phe Ala Ala Tyr Leu Lys Glu Phe Gly Ala Glu Glu Leu Glu Glu 
145 150 155 

ttg ccg etc gtt ctg ttg ttg att gtc gga ata ccg gga ctg atg ate 
Leu Pro Leu Val Leu Leu Leu lie val Gly lie Pro Gly Leu Met lie 
160 165 170 175 

tgc ttg ttt ttt cag ctt tat tgg aaa aga aac cgt tac gtt etc ctt 696 
cys Leu Phe Phe Gin Leu Tyr Trp Lys Arg Asn Arg Tyr val Leu Leu 
180 185 190 

ttg att ttt tat att gtg acg ate ggc ggt ttc ttc ate aaa aag ctt 744 
Leu He Phe Tyr lie VaT Thr lie Gly Gly Phe Phe lie Lys Lys Leu 
1§5 200 205 

gga tac gaa ttt ttt ccg ctg aac gta ttt ctg aca atg ate ggt ttt 
Gly Tyr Glu Phe Phe Pro Leu Asn Val Phe Leu Thr Met lie Gly Phe 
210 215 220 

ctt atg aca tat cac ttg ctg aat gac teg aga aag cct ttg ttg atg 840 
Leu Met Thr Tyr His Leu Leu Asn Asp ser Arg Lys Pro Leu Leu Met 
225 230 235 

gtg aag cgt gtt tta gcc gcg ggc acc gcc gta ttt ttc acg ctt cac 888 
val Lys Arg val Leu Ala Ala Gly Thr Ala val Phe Phe Thr Leu His 
240 245 250 255 

etc aat cct ttt tac aat ttg gcg gat gcc get ttt aca ate tea cac 936 
Leu Asn Pro Phe Tyr Asn Leu Ala Asp Ala Ala Phe Thr lie ser His 
260 265 270 

ccg gag gtt tea gac gtg gtt gat gcc aat ttt egg cct gtt teg gtt 984 
Pro Glu val ser Asp VaT Val Asp Ala Asn Phe Arg Pro val ser val 
275 280 285 

aaa gaa gcg aag cag act gtc age teg ttt ttt ccg aca gag age ttt 1032 
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600 



648 



792 



age etc aac teg gca tec ate aac ata aag aca agt gac gga atg ggg 
ser Leu Asn Ser Ala ser lie Asn lie Lys Thr ser Asp Gly Met Gly 
465 470 475 

atg gag ttc cac cct gta aca got gca tta acg get att teg ate aaa 
Met Glu Phe His Pro val Thr Gly Ala Leu Thr Ala lie Ser He Lys 
480 485 490 495 

tct gaa age gee ttg cct tat cgc gga caa gag ctt gaa aaa cgc ttg 
ser Glu ser Ala Leu Pro Tyr Arg Gly Gin Glu Leu Glu Lys Arg Leu 
500 505 510 



515 520 525 



aat acg gtc tgg ace atg acg aaa cat gaa gag gga get tat ctg acg 
Asn Thr val Trp Thr Met Thr Lys His Glu Glu Gi^ Ala Tyr Leu Thr 



545 550 55 



1080 
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Lys Glu Ala Lys Gin Thr val Ser Ser Phe Phe Pro Thr Glu Ser Phe 
290 295 300 

ate tat ttg tea get acc aac cag gat ttt cat aac gtt tat cat ttc 
lie Tyr Leu ser Ala Thr Asn Gin Asp Phe His Asn Val Tyr His Phe 
305 310 315 

aaa acg aaa gat tac gat gcg gac gtt gac ggc tgg acg gga atg ate 1128 
L^s Thr Lys Asp Tyr Asp Ala Asp Val Asp Gljj Trp Thr Gly Met lie 

acc aat tat cac aat caa aaa aag cct age ggg aat ate ctg tec got 
Thr Asn Tyr His Asn Gin Lys Lys Pro Ser Gly Asn He Leu Ser Gly 
340 345 350 

cag gca tat ate aag egg teg aag caa ttt eta agg gaa cac ggc cgc 
Gin Ala Tyr lie Lys Arg ser Lys Gin Phe Leu Arg Glu His Gly Arg 
355 360 365 

qaa ctt gac aaa caa ate aag gca aag gtc age cgt gat gac ggc gaa 
Glu Leu Asg Lys Gin He Lys Ala Lys val ser Arg Asg Asp Gly Glu 

get act gtt gaa ttt tac cgt gaa ggc gag gat cct gaa tta age aca 
Ala Thr val Glu phe Tyr Arg Glu Gly Glu Asp pro Glu Leu ser Thr 
385 390 395 

atg tgg ttt act tgg egg aag gag act ctg atg gga ttc cat gag gac 
Met Trp Phe Thr Trp Arg Lys Glu Thr Leu Met Gly Phe His Glu Asp 
400 405 410 415 



1176 



1224 



1272 



1320 
1368 
1416 
1464 



gcg tct gtt tac age tta gaa age gtg aac caa gee cgc gtt tct got 
Ala ser Val Tyr ser Leu Glu ser val Asn Gin Ala Arg val ser Gly 
420 425 430 

gag gat ate gag egg gga gtt gaa gee gtc tat cgt aag ctg ggc ata 
Glu Asp lie Glu Arg Gly val Glu Ala val Tyr Arg Lys Leu G?y He 
435 440 445 

ccc gtc tea tct tat egg ctg aca gat att gat tta tta ttc cca ttc 1512 
pro val Ser Ser Tyr Arg Leu Thr Asp lie Asp Leu Leu Phe Pro Phe 
450 455 460 



1560 
1608 
1656 
1704 



gaa aag gat ctg ata gaa ttt cag aaa aaa gaa age gat get gtg tta 1752 
Glu Lys Asp Leu lie Glu Phe Gin Lys Lys Glu ser Asp Ala val Leu 
530 535 540 



1800 



gtg aga aaa aac ttt caa aaa gca gat gaa aaa ccc ccc tac acg tat 1848 
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val Arg Lys Asn Phe Gin Lys Ala Asp Glu Lys Pro Pro Tyr Thr Tyr 
560 " " 565 570 57i 

qca gac ggg gaa aaa get ttt cag aaa gtg tct gaa cgc tat caa aaa 
Ala Asp Gly Glu Lys Ala Phe Gin Lys val Ser Glu Arg Tyr Gin Lys 
580 585 590 

ggg ctg gtc tat cat aaa egg acg aag ctt gta ate gtt tea gac ggg 
Gly Leu val Tyr His Lys Arg Thr Lys Leu Val lie Val ser Asp Gly 
595 600 605 

gat caa aag age cgt tat gcg tgg ctt gtc ate ate cag ccg ttc ggc 
asp Gin Lys ser Arg Tyr Ala Trp Leu Val lie lie Gin pro Phe Gly 
610 615 620 

tea aat gaa cat gac gca tac ttg gtt gat gec gag aca gat gag gtg 
Ser Asn Glu His Asp Ala Tyr Leu val Asp Ala Glu Thr Asp Glu Val 
625 630 635 



1896 
1944 
1992 
2040 



aaa cat ttt gat gac aaa tgaagaaaaa aaagcggngt ttatcgattt 
Lys His Phe Asp Asp Lys 
640 645 


2088 


gtatgagctc 


tatcaagaaa 


gtgaactgga 


agaggaaacg 


aTgarctgga 


ugaaayagwet 


2148 


tgagcagttt 


tttcaggatc 


aggctgaagc 


ggcagcagcc 


mm — ^ n mm — mm 

ggtaatagag 


agccccccgg 


c.£.\30 


catgeaaaaa 


acagatgatc 


atcagaagct 


ccttcatatic 


aagatttttg 


tttactcgtt 




atatggtgct 


ttcctgctcc 


tatcgatttg 


gatgaeggtg 


tggttttttt 


tctaaatggc 




tcacaataat 


aaacagacga 


ttgaagaact 


gtacagggaa 


tattatcatg 


acatcatgta 


2388 


ctatttgtac 


aggcgaaccc 


atcagcttga 


gaeggegaaa 


gacctggcgc 


aggataegtt 


2448 


tctaaaagct 


tttgegggee 


tggagtcttt 


caggggecat 


tcctcgatca 


aaacatggct 


2508 


gtatacgatc 


gcacatcata 


cgtttatcaa 


ctggtacaga 


aaagataaaa 


aaatccaatt 


2568 


ttccgacgtg 


gcggcctgcg 


gcgatatgga 


acagcacaca 


tttgaaatgc 


ctgagcgcca 


2628 


tttggcaaac 


gecataatge 


aggaagagct 


gaaacatcac 


attgacegge 


tgaaagaaga 


2688 


ttaccagact 


gtcctcattt 


taagagagtt 


tcaagagctg 


tcatacgagg 


aaatagcgga 


2748 


agtgctgaat 


tggaaactgt 


caaaggtaaa 


aaccaatctt 


caccgggccc 


gectggaget 


2808 


gaaaaaaagc 


ttggaaggca 


gggaggttta 


acaatatgaa 


atgecatett 


gtaagagatt 


2868 


tactgecttt 


atacatagaa 


ggegattgea 


gccgcaaaac 






2908 


<210> 32 














<211> 645 














<212> PRT 














<213> Bacillus lichenifornris 











<400> 32 

Glu Leu Trp Thr Leu lie Glu Leu Phe Ser Asp Tyr Val Leu His Phe 
15 10 15 
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Glu Arg Tyr Phe val Leu Ser Arg Gin ser Met Leu Val lie Gin Trp 
20 25 30 

cys Val Thr Gly Leu Val Leu Leu Tyr Ala val ser Phe His Pro Lys 
35 40 45 

val cys Arg Arg Arg Leu Phe Phe Tyr Ala Gly lie val Leu Arg Leu 
50 55 60 

He Leu Val Gly Ala Leu Ser Phe Glu Leu Ala His Gin Met Lys Ala 
65 70 75 80 

Ala Glu Phe Ser Asn Leu Tyr He Asp Glu Gin Asp Ala Leu Leu Pro 
85 90 95 

Phe Met Gin Phe Leu Leu Phe Gly Tyr lie Leu Leu val Ser Phe His 
X00 105 110 

Tyr Met Met Thr Leu Ala Glu Lys Gly Gly Lys Gly Leu Phe Phe Ala 
115 120 125 

Phe Asp lie Ala Val Met Ala Met Pro Leu Phe Gin Ser Leu Phe Ser 
130 135 140 

Phe Ala Ala Tyr Leu Lys Glu Phe Gly Ala Glu Glu Leu Glu Glu Leu 
145 150 155 160 

pro Leu val Leu Leu Leu lie val Gly lie Pro Gly Leu Met lie Cys 
165 170 175 

Leu Phe Phe Gin Leu Tyr Trp Lys Arg Asn Arg Tyr val Leu Leu Leu 
X80 185 190 

He Phe Tyr lie val Thr lie Gly Gly Phe Phe lie Lys Lys Leu Gly 
195 200 205 

Tyr Glu Phe Phe Pro Leu Asn Val Phe Leu Thr Met lie Gly Phe Leu 
210 215 220 

Met Thr Tyr His Leu Leu Asn Asp Ser Arg Lys Pro Leu Leu Met Val 
225 230 235 240 

Lys Arg val Leu Ala Ala Gly Thr Ala val Phe Phe Thr Leu His Leu 
245 250 255 

Asn Pro Phe Tyr Asn Leu Ala Asp Ala Ala Phe Thr lie ser His Pro 
260 265 270 

Glu val ser Asp val val Asp Ala Asn Phe Arg Pro val ser val Lys 
275 280 285 
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Glu Ala Lys Gin Thr val ser ser Phe Phe Pro Thr Glu ser Phe He 
290 295 300 

Tyr Leu ser Ala Thr Asn Gin Asp Phe His Asn val Tyr His Phe Lys 
305 310 315 3ZO 

Thr Lys Asp Tyr Asp Ala Asp val Asp Gly Trp Thr Gly Met lie Thr 
325 330 335 

Asn Tyr His Asn Gin Lys Lys Pro Ser Gly Asn lie Leu Ser Gly Gin 
340 345 350 

Ala Tyr lie Lys Arg ser Lys Gin Phe Leu Arg Glu His Gly Arg Glu 
355 " 360 365 

Leu Asp Lys Gin lie Lys Ala Lys Val Ser Arg Asp Asp Gly Glu Ala 
370 375 380 

Thr val Glu Phe Tyr Arg Glu Gly Glu Asp Pro Glu Leu ser Thr Met 
385 390 395 400 

Trp Phe Thr Trp Arg Lys Glu Thr Leu Met Gly Phe His Glu Asp Ala 
405 410 415 

ser val Tyr ser Leu Glu ser val Asn Gin Ala Arg val Ser Gly Glu 
420 425 430 

Asp lie Glu Arg Gly Val Glu Ala val Tyr Arg Lys Leu Gly lie pro 
435 440 445 

Val ser ser Tyr Arg Leu Thr Asp lie Asp Leu Leu Phe Pro Phe ser 
450 455 460 

Leu Asn ser Ala ser He Asn lie Lys Thr ser Asp Gly Met Gly Met 
465 470 475 480 

Glu Phe His Pro val Thr Gly Ala Leu Thr Ala lie Ser lie Lys ser 
485 490 495 

Glu ser Ala Leu Pro Tyr Arg Gly Gin Glu Leu Glu Lys Arg Leu Leu 
500 505 510 

Ser Leu Phe Asp Gin Asp lie Ser Asn Leu Lys Arg Val Glu Leu Glu 
515 520 525 

Lys Asp Leu lie Glu Phe Gin Lys Lys Glu Ser Asp Ala Val Leu Asn 
530 535 540 

Thr val Trp Thr Met Thr Lys His Glu Glu Gly Ala Tyr Leu Thr val 
545 550 555 560 
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Arg Lys Asn Phe Gin Lys Ala Asp Glu Lys Pro Pro Tyr Thr Tyr Ala 
565 570 575 

Asp Gly Glu Lys Ala Phe Gin Lys Val Ser Glu Arg Tyr Gin Lys Gly 
580 585 590 

Leu val Tyr His Lys Arg Thr Lys Leu val lie Val Ser Asp Gly Asp 
595 600 605 

Gin Lys Ser Arg Tyr Ala Trp Leu val lie He Gin Pro Phe Gly Ser 
610 615 620 

Asn Glu His Asp Ala Tyr Leu val Asp Ala Glu Thr Asp Glu val Lys 
625 630 635 640 

His Phe Asp Asp Lys 
645 

<210> 33 
<211> 1712 
<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (501) - . (1211) 
<223> 

<400> 33 

aagaagcaga tcaatttgga aaaacagctt ctgcgcgaac tgtctttgga aaaaatgctg 60 

aattctgcag aggaatgctt tgctcctctt tttcactttt tttctaagca tacggatatc 120 

ttatatgacg gctgcatcga ctttgccatt gaggcatratt tgctgggagc cgagtacggg 180 

aagttcggct atcacggaga acccgttcat cgagcgatga tccgctcaga aaaagaagaa 240 

aaacagctac tgcacgagct ttatgaatat gctgtcagct ggtctgaggc ttttaatgtt 300 

caagctgctt atgaaccgct ctattatgcc tgcgaatact tcatccaaag ctggtggaag 360 

gaaggcttca gccagcggga aagacgcttt aagcttcggc tcagataaaa caaagtttta 420 

tgaaaaagtg aggccaagct taatcatatt tcctttcctt gtcccatatc ttgtagtaag 480 

gacgagcggg agggaaaggg atg aag aaa aaa ata aaa tgg etc ggg ttt tta 533 

Met Lys Lys Lys II e Lys Trp Leu Gly Phe Leu 

etc ggc ttt gtc gtt tta tta tgt tta ttt caa tat caa ttc aac aat 581 
Leu Gly Phe val Val Leu Leu Cys Leu Phe Gin Tyr Gin Phe Asn Asn 
15 20 25 
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gat gat tct tgg egg tea tgg aat ctt ccg ctg age ggc aaa ate att 
asp asp ser Trp Arg Ser Trp Asn Leu Pro Leu Ser Gly Lys lie lie 
30 35 40 

tat att gat cct gga cac gag ggc gec gat gga ggg gca tea age ggt 
Tyr He Asp Pro Gly His Gly Gly Ala Asp Gly Gly Ala Ser Ser Gly 
45 50 55 

gaa etc ctt gaa aaa gac gtg get ctt gaa gta tec eta aga ate agg 
Glu Leu Leu Glu Lys Asp val Ala Leu Glu val ser Leu Arg He Arg 
60 65 70 75 

gac tat etc cag gag cag ggc gee ttg gtg atg ctg acg egg gag gac 
Asp Tyr Leu Gin Glu Gin Gly Ala Leu vaT Met Leu Thr Arg Glu Asp 
K 80 85 90 

gat cat gat etc get cct gaa gaa acg agg gga etc age aga aga aaa 821 
Asp His Asp Leu Ala Pro Glu Glu Thr Arg Gly Leu ser Ar^ Arg Lys 

get gaa gac ttg egg aag agg gtc gat atg ate aac aat tct gaa gee 869 
Ala Glu Asp Leu Arg Lys Arg Val Asp Met lie Asn Asn Ser Glu Ala 
110 115 120 

gat ctt tac etc age ate cat ttg aat gcg att cct tec gcg cga tgg 
asp Leu Tyr Leu Ser lie His Leu Asn Ala lie Pro ser Ala Arg Trp 
125 130 135 



629 
677 
725 
773 



917 
965 



age ggt gcg caa age ttc tat tac ggg caa tat gaa gag aat gaa egg 
sir Gly Ala Gin ser Phe Tyr Tyr Gly Gin Tyr Glu Glu Asn Glu Arg 
140 145 150 155 

gee gee aag ttt att cag gat gaa tta aga cat aat ctt gaa aac acg 1013 
Ala Ala Lys Phe lie Gin Asp Glu Leu Arg His Asn Leu Glu Asn Thr 
160 165 170 

acg egg aag gca aag egg ata cac gga att tat ttg atg caa aat gtt 1061 
Thr Arg Lys Ala Lys Arg lie His Gly lie Tyr Leu Met Gin Asn val 
175 180 185 

aaa aag ccc ggg gee ctt gtc gaa ate ggg ttt ttg tct aac ccg gaa 1109 
Lys Lys Pro Gly Ala Leu val Glu lie Gly Phe Leu ser Asn Pro Glu 
190 195 200 

gag gca aaa cag c-tg gee aag ccc aaa tat cag gac aaa ate gca gca 1157 
Glu Ala Lys Gin Leu Ala Lys Pro Lys Tyr Gin Asp Lys He Ala Ala 
205 210 215 

tec gtt tat aaa ggc gta ttg cgc tac ttt aca gaa gac aga gac cct 1205 
ser val Tyr Lys Gly val Leu Arg Tyr Phe Thr Glu Asp Arg Asp Pro 
220 225 230 235 

cct gaa taagagggtt tctttttgtg tcaaagacac tataaggaaa gatatgetat 1261 
Pro Glu 

acttattttg taaacgaata caacaaaggg tgagatcaat gttgcgagaa gacgatgtaa 1321 

aaaagatagt eggegatttg gaegagecat ttcttcacaa gccgctcaga gagctggatg 1381 

cegtaaaaga aattaaaata aaacccgaaa aacggcacgt cagegtaaag gtggcgctcg 1441 

caaaaaeggg atetgecgaa caaatgeage ttcagcagga aategtcata cggttgaaag 1501 

aagccggtgc agagaeggtc ggcctgcgtt ttgaggagct geccgaagaa gtcgtaatga 1561 

gttatcaaga gtctgccaaa gggcaggatc aatctctget gaatagtgaa aaacagcctg 1621 
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tgtttttagc tgtggcaagc ggcaaaggcg gcgtcggcaa gtcgacggtg tcggtcaatt 1681 
tggctgtgtc cctggcgcga atcggaaaga a 

<210> 34 

<211> 237 

<212> PRT 

<213> Bacillus licheniformis 

<400> 34 

Met Lys Lys Lys He Lys Trp Leu Gly Phe Leu Leu Gly Phe val Val 
X 5 10 15 

ueu Leu cys Leu Phe Gin Tyr Gin Phe Asn Asn Asp Asp ser Trp Arg 
20 25 30 

ser Trp Asn Leu Pro Leu Ser Gly Lys lie He Tyr lie Asp Pro Gly 
35 40 45 

His Gly Gly Ala Asp Gly Gly Ala Ser ser Gly Glu Leu Leu Glu Lys 
50 55 60 

asp val Ala Leu Glu Val Ser Leu Arg lie Arg Asp Tyr Leu Gin Glu 
65 70 75 80 

Gin Gly Ala Leu Val Met Leu Thr Arg Glu Asp Asp His Asp Leu Ala 
85 90 95 

pro Glu Glu Thr Arg Gly Leu Ser Arg Arg Lys Ala Glu Asp Leu Arg 
100 105 110 

Lys Arg val Asp Met lie Asn Asn Ser Glu Ala Asp Leu Tyr Leu Ser 
115 120 125 

lie His Leu Asn Ala lie Pro ser Ala Arg Trp ser Gly Ala Gin ser 
130 135 140 

Phe Tyr Tyr Gly Gin Tyr Glu Glu Asn Glu Arg Ala Ala Lys Phe lie 
145 150 155 160 

Gin Asp Glu Leu Arg His Asn Leu Glu Asn Thr Thr Arg Lys Ala Lys 
165 170 175 

Arg lie His Gly lie Tyr Leu Met Gin Asn val Lys Lys Pro Gly Ala 
180 185 190 

Leu val Glu lie Gly Phe Leu Ser Asn Pro Glu Glu Ala Lys Gin Leu 
195 200 205 
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Ala Lys Pro Lys Tyr Gin Asp Lys He Ala Ala Ser val Tyr Lys Gly 
210 215 220 

Val Leu Arg Tyr Phe Thr Glu Asp Arg Asp Pro Pro Glu 
225 230 235 

<210> 35 

<211> 1988 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C50D..C1487) 

<223> 



<400> 35 

ttactgccac ctcccggaaa atttgattca aatgacctgt tgggttccgt tcattaaagg 
accttattaa tgttacaaca tggtataaat gagttgaatg ggaaaaatgt accgtgaaca 
aagaatctag ttgagcggtg gagcagggga ttccttatta tgactgcgat tttgcacatt 
tctccatttt cctgcaaggt caaaagacat agttcttaag ttttggattt ttggtgtgtt 
tattttttgt ttcacaaact ttaaggtaat tttaagaaag aggcgatctt gccaacccta 
aacagggttt ttcgaacaga atgtcaaata gattagatat ttcataagaa caagggggaa 
ttgtctgttt gtgatgaata aaggaggacg ggcggaattt ctgtcaggat gctcagctgg 
gttcttagaa aaaaatgcgg ctaaatatat atttatagat tgtaaacgct gtcttgtcct 

cgaccaacag ggggatgaag atg aag aag ctg tta gtt gtt tat gcc gtg atg 

- - - * "** ■ w * Ala val Met 



Met Lys Lys Leu Leu val Val Tyr 
1 5 



10 



etc tgt ttg ttt ttt ctg tat gtc tac gac tac tec egg ggc gat aaa 
Leu Cys Leu Phe Phe Leu Tyr Val Tgr Asp Tyr ser Arg Gly Asp Lys 



15 



25 



gcc ggt tct gca gaa gaa age agg agg cct gcg gcc gca ggc agt ctg 
Ala Gly ser Ala Glu Glu ser Arg Arg Pro Ala Ala Ala Gly Ser Leu 



30 



35' 



40 



tec gaa aaa tac gtg atg gtc acg ttt caa teg gga ate gaa tat tgg 

Ser Glu Lys Tyr Val Met val Thr Phe Gin Ser Gly lie Glu Tyr Trp 
45 50 55 

aag age ggt ctg aaa ggc ttt gag gat gcc gcg cag ctt ttc aac gtc 

Lys ser Gly Leu Lys Gly Phe Glu Asp Ala Ala Gin Leu Phe Asn Val 
60 65 70 75 

tct gtc gag tat egg ggg gcg gcc cat tat gat gtc cat gag caa acg 
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60 
120 
180 
240 
300 
360 
420 
480 
533 

581 

629 

677 

725 

773 
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ser val Glu Tyr Arg Gly Ala Ala His Tyr Asp val ms Glu Gin Thr 
80 85 90 

acc gtc etc gag cag gtg att gca aaa aaa ccg gcg gga ate get gtt 
Thr val Leu Glu Gin val lie Ala Lys Lys Pro Ala Gly lie Ala val 
95 100 105 

teg gca ata aac cca aaa get tta aac cct gtc ate gac aag gcg cac 
ser Ala He Asn Pro Lys Ala Leu Asn Pro Val He Asp Lys Ala His 
HO 115 120 

aag cag ggt att ccg ate gtt tta ttt gat tea gac gee ccg etc age 
Glu Gin Gly lie Pro lie val Leu Phe Asp ser Asp Ala Pro Leu ser 
125 130 135 

aaa get tct aca tat ate ggc aca aat aat atg gaa gcg ggt get gtg 
lvs Ala Ser Thr Tyr lie Gly Thr Asn Asn Met Glu Ala Gly Ala val 
1^0 145 150 155 

gee gca agg cga atg gee gaa ttt ttg aat gga aag gga gaa acc gcg 
Ala Ala Arg Arg Met Ala Glu Phe Leu Asn Gly Lys Gly Glu Thr Ala 
160 165 I/O 

gtc att acc cag ccg cag cag tac aat cat cag gaa agg acg aag ggc 
val He Thr Gin Pro Gin Gin Tyr Asn His Gin Glu Arg Thr Lys Gly 
175 180 185 

ttt gaa caa acg ate aag caa aaa tac ccg aac atg aag gtt gee gcg 
Phe Glu Gin Thr lie Lys Gin Lys Tyr pro Asn Met Lys val Ala Ala 
190 195 200 

gtt ttg gac gga aaa ggg gat gag ctg acg teg aaa aaa gaa gcg gcg 
val Leu Asp Gly Lys Gly Asp Glu Leu Thr Ser Lys Lys Glu Ala Ala 
205 210 215 

aag att ttg gag gaa aat ccg tec ate aaa gga att ttc acg act gaa 
Lys He Leu Glu Glu Asn Pro ser lie Lys Gly lie Phe Thr Thr Glu 
220 225 230 235 

gee aat gga gcg age ggc gtg gee cgt get gtg aag gag gcg gga ctt 
Ala Asn Gly Ala sir Gly Val Ala Arg Ala val Lys Glu Ala Gly Leu 
240 245 250 

gaa ggg gaa gta tgt ate ate ggc ttt gat aaa gac aag aaa acg ctg 
Glu Gly Glu val Cys lie He Gly Phe Asp Lys Asp Lys Lys Thr Leu 
255 260 265 

gac ggc ate aaa aac gga teg att tec gcg aca atg age cag gac aca 
asp Gly lie Lys Asn Gly Ser lie ser Ala Thr Met Ser Gin Asp Thr 
270 275 280 

tgg caa atg ggc tat tgg teg ctg cac atg ctg ttt ttc tea aat cac 
TrS Gin Met Gly Tyr Trp Ser Leu His Met Leu Phe Phe ser Asn His 
H 285 290 295 

cat ctg aag cat gaa cgc ccg ctt ccg gee gca ate gac aca ggc att 1445 
His Leu Lys His Glu Arg Pro Leu Pro Ala Ala He Asp Thr Gly lie 
300 305 310 315 

acc ate ata acg aaa gaa aat gtg gca gee tat tat gcg aat 1487 
Thr lie lie Thr Lys Glu Asn Val Ala Ala Tyr Tyr Ala Asn 
320 325 

gattaaacgt ttgatcaata atgegecgat ccgtcataag ctgatcagcc ttctcttgtt 1547 

aatcagcatg ctgccgacga tcggcctggg cattttatcg ggatgggccg ttgaaaatat 1607 

tattgaaaaa caggtgatcg accaaacact gcagctgatc ggcgaagtga acaagaegge 1667 
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917 
965 
1013 
1061 
1109 
1157 
1205 
1253 
1301 
1349 
1397 
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tgaagtgtat gtcagccaca tgcagaacct gacatattta atatcaatga atgaagaaat 1727 

ggaagcgttt tttagtcata aaaaggagga tggagaggcg gattataagc gaaggacgtt 1787 

tttgcagggc ctgacttctt tatattccga agcagcgggt attctcgttg tcaatgataa 1847 

gggtgagatg atcagcaatg agatgtatga acgcacgccg acagatttga caaaagaacc 1907 

atggtatcag gcggctctcg acaatgaagg gattttcaag atgatcggga agcctgtcaa 1967 
ccggaatatc agaagccatg t 

<210> 36 
<211> 329 
<212> PRT 

<213> Bacillus licheniformis 
<400> 36 

Met Lys Lys Leu Leu Val val Tyr Ala val Met Leu Cys Leu Phe Phe 
15 10 15 

Leu Tyr Val Tyr Asp Tyr Ser Arg Gly Asp Lys Ala Gly ser Ala Glu 
20 25 30 

Glu ser Arg Arg pro Ala Ala Ala Gly ser Leu Ser Glu Lys Tyr Val 
35 ~ 40 45 

Met val Thr Phe Gin ser Gly lie Glu Tyr Trp Lys Ser Gly Leu Lys 
50 55 60 

Gly Phe Glu Asp Ala Ala Gin Leu Phe Asn Val Ser val Glu Tyr Arg 
65 70 75 80 

Gly Ala Ala His Tyr Asp Val His Glu Gin Thr Thr val Leu Glu Gin 
85 90 95 

val lie Ala Lys Lys Pro Ala Gly lie Ala Val ser Ala lie Asn Pro 
100 105 110 

Lys Ala Leu Asn pro Val lie Asp Lys Ala His Glu Gin Gly He Pro 
7 115 120 125 

lie val Leu Phe Asp Ser Asp Ala Pro Leu Ser Lys Ala Ser Thr Tyr 
130 135 140 

lie Gly Thr Asn Asn Met Glu Ala Gly Ala val Ala Ala Arg Arg Met 
145 150 155 160 

Ala Glu Phe Leu Asn Gly Lys Gly Glu Thr Ala Val He Thr Gin Pro 
165 170 175 
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Gin Gin Tyr Asn His Gin Glu Arg Thr Lys Gly Phe Glu Gin Thr lie 
180 185 190 

Lys Gin Lys Tyr Pro Asn Met Lys val Ala Ala Val Leu Asp Gly Lys 
195 200 205 

Gly Asp Glu Leu Thr Ser Lys Lys Glu Ala Ala Lys lie Leu Glu Glu 
210 215 220 

Asn Pro ser lie Lys Gly lie Phe Thr Thr Glu Ala Asn Gly Ala ser 
225 230 235 240 

Gly val Ala Arg Ala val Lys Glu Ala Gly Leu Glu Gly Glu val cys 
245 250 255 

lie lie Gly Phe Asp Lys Asp Lys Lys Thr Leu Asp Gly lie Lys Asn 
260 265 270 

Gly Ser lie Ser Ala Thr Met ser Gin Asp Thr Trp Gin Met Gly Tyr 
275 280 285 

Trp ser Leu His Met Leu Phe Phe Ser Asn His His Leu Lys His Glu 
290 295 300 

Arg Pro Leu Pro Ala Ala lie Asp Thr Gly lie Thr lie lie Thr Lys 
305 310 315 320 

Glu Asn val Ala Ala Tyr Tyr Ala Asn 
325 

<210> 37 
<211> 2785 
<212> DNA 

<213> Bacillus licheniformi s 
<220> 

<221> CDS 

<222> C501) . . (2282) 

<223> 



<400> 37 

caaaattgcc gccggcctat cttgtgaccc gctgggaaga ccctgccgtt tacaagttcg 60 

cggaaaccgc aaacaaagcg aaggcaacgg aatttgtgta tcaagtcaac agcttatctc 120 

acagtgattt aaacaagatg ttcggctctc cagatgcacc ggcagaagcg cagaatctga 180 
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caaaagcggt tatggcgttt ttagagaagg aaaataaata gatcaaacgg ccgactcggc 240 

ttcctacatg tacttgctga aaggatataa acagctgtta aactagcaga gaaaggccga 300 

aaatgttaaa ttcggcctct tctcacactt ggcaccccct tactcataag acatcgatct 360 

gaaaattccc aaaatataaa caaaacatta ataaaatcaa gccatttgat taacaaattt 420 

acgatacgat catatagaac ttgatgattg ggaaaagcat tttgagagaa gattaagagc 480 

aagggagata tgatgtgaga atg aaa cga tta agg atg agg aag cat tta ctg 533 

Met Lys Arg Leu Arg Met Arg Lys Hts Leu Leu 
15 10 

ata get gtc tgt act ttg gca ctt ctt eta agt tec ccg att gta age 581 
lie Ala val cys Thr Leu Ala Leu Leu Leu Ser Ser Pro He val ser 
15 20 25 

gat gcg age ccg gca act aaa cca aca act gca gat teg ccg caa tct 629 
Asp Ala ser Pro Ala Thr Lys Pro Thr Thr Ala Asp ser Pro Gin ser 
30 35 40 

tec gga ttt ttc gta gac cat tac aaa aat aat ate tct gee aat acg 677 
ser Gly Phe Phe val Asp His Tyr Lys Asn Asn lie Ser Ala Asn Thr 
45 50 55 

acg gcg gaa tec aat cct gtc ate ggc ctg ctt tec gaa ttt aat aaa 725 
Thr Ala Glu ser Asn Pro val He Gly Leu Leu Ser Glu Phe Asn Lys 
60 65 70 75 

ctt tgg act ccc gga aag aca tgg aat ace ggt act aaa ctg aac age 773 
Leu Trp Thr Pro Gly Lys Thr Trp Asn Thr Gly Thr Lys Leu Asn ser 
80 85 90 

agg gtg ctg gat gee aac att caa aaa gtc gtg gat att get gaa cgc 821 
Arg val Leu Asp Ala Asn lie Gin Lys val val Asp lie Ala Glu Arg 
95 100 105 

cgc acg atg ctt gag gaa aat get gee tat ttt gat gat egg egg age 869 
Arg Thr Met Leu Glu Glu Asn Ala Ala Tyr Phe Asp Asp Arg Arg Ser 
110 115 120 

cag age tac agt ata att gac ggc etc ggc aag ctt gec ggc gtc tat 917 
Gin ser Tyr ser lie lie Asp Gly Leu Gly Lys Leu Ala Gly val Tyr 
125 130 135 

cga atg aac gcg gga gcg acg aca acg ate acc age att ccg gca gat 965 
Arg Met Asn Ala Gly Ala Thr Thr Thr He Thr ser He Pro Ala Asp 
140 145 150 155 

gec teg att aga aaa tac aat gat gaa gga acc aat teg ggc age acc 1013 
Ala ser lie Arg Lys Tyr Asn Asp Glu Gly Thr Asn Ser Gly Ser Thr 
160 165 170 

age tct gaa ctt gga aat gtc gta agt ttg gtc aat act tta cgc ggc 1061 
Ser Ser Glu Leu Gly Asn Val val ser Leu val Asn Thr Leu Arg Gly 
175 180 185 

aac tat tct tea teg aat ccg get aaa age tat ttc aac tat ccc cgc 1109 
Asn Tyr Ser Ser Ser Asn Pro Ala Lys ser Tyr Phe Asn Tyr Pro Arg 
190 195 200 

ccg ttt cgc tgg aaa gac aat teg ate att gtt cca acg ctt ate ccc 1157 
Pro Phe Arg Trp Lys Asp Asn Ser He lie val Pro Thr Leu lie Pro 
205 " 210 215 

gtc ate aat cct gat ccg aac aaa gac gga ggt ttt cca age gga cac 1205 
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val lie Asn Pro Asp Pro Asn Lys Asp Gly Gly Phe Pro ser Gly His 
220 225 230 235 

acg aac gcc gca tat etc age get ttt get atg gec tat gcg ata ccg 1253 
Thr Asn Ala Ala Tyr Leu Ser Ala Phe Ala Met Ala Tyr Ala lie Pro 
240 245 250 

gag cgt tat cag gag ctg ctg act cgc get tea gaa etc ggt cat aac 1301 
Glu Arg Tyr Gin Glu Leu Leu Thr Arg Ala ser Glu Leu Gly His Asn 
255 260 265 

egg att gtt gcc ggt atg cat tec ccg ctg gac gtc atg ggg gga cga 1349 
Arg lie val Ala Gly Met His Ser Pro Leu Asp Val Met Gly Gly Arg 
270 275 280 

gta atg gca aca get ttg tct gca gca ate ctg tct gac ccc gca aat 1397 
val Met Ala Thr Ala Leu ser Ala Ala lie Leu ser Asp Pro Ala Asn 
285 290 295 

gaa aga ttg aag aaa acg get ttt gat gaa gcc cgc cgt aaa tta tta 1445 
Glu Arg Leu Lys Lys Thr Ala Phe Asp Glu Ala Arg Arg Lys Leu Leu 
300 305 310 315 

acg caa ace ggt aca get gaa gac aga tac age gat tat gag aag aat 1493 
Thr Gin Thr Gly Thr Ala Glu Asp Arg Tyr Ser Asp Tyr Glu Lys Asn 
320 325 330 

aaa aaa caa tat acg gaa cga ttg aca tat gga ttt cga caa atg aac 1541 
Lys Lys Gin Tyr Thr Glu Arg Leu Thr Tyr Gly Phe Arg Gin Met Asn 
335 340 345 

aaa ace gcc aaa cca atg gca gtt cca aag gga gec gaa gtc ctg ctg 1589 
Lys Thr Ala Lys Pro Met Ala Val Pro Lys Gly Ala Glu val Leu Leu 
350 355 360 

gaa aca cgt ttt cct tac ctt gac aaa aag cag cgc cgt teg gtt tta 1637 
Glu Thr Arg Phe Pro Tyr Leu Asp Lys Lys Gin Arg Arg Ser Val Leu 
365 370 375 

gcc act acc ggt ctt ccg gcc ggc tac cct gtt ctt gat gat cga gaa 1685 
Ala Thr Thr Gly Leu Pro Ala Gly Tyr Pro Val Leu Asp Asp Arg Glu 
380 385 390 395 

gga tgg gga agg ctt aat etc ttt tec gcg gca gat ggg tat ggg got 1733 
Gly Trp Gly Arg Leu Asn Leu Phe ser Ala Ala Asp Gly Tyr Gly Ala 
400 405 410 

ttt acc aaa aat gtt acc gtg acc atg gat tec gca aaa ggc ggc ttc 1781 
Phe Thr Lys Asn Val Thr val Thr Met Asp Ser Ala Lys Gly Gly Phe 
415 420 425 

cat aca gcc gat cgc tgg cgc aac gac ate tec ggc acc gga aag ctg 1829 
His Thr Ala Asp Arg Trp Arg Asn Asp lie ser Gly Thr Gly Lys Leu 
430 435 440 

acc aaa aaa ggg aca ggc get ttg aag ctg gaa ggg gat aat aca tat: 1877 
Thr Lys Lys Gly Thr Gly Ala Leu Lys Leu Glu Gly Asp Asn Thr Tyr 
445 450 455 

tee ggc ggt aca egg att gat caa gga aca ctt gag ggc ggt teg gag 1925 
Ser Gly Gly Thr Arg lie Asp Gin Gly Thr Leu Glu Gly Gly Ser Glu 
460 465 470 475 

aca get ttc ggg aga ggt gat gtt gca eta aac gga ggc ate ctt aag 1973 
Thr Ala Phe Gly Arg Gly Asp Val Ala Leu Asn Gly Gly lie Leu Lys 
480 485 490 

gaa gat gcg ccg gga aaa ctg ate ate gaa gga gac tac aaa caa tct 2021 
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Glu Asp Ala pro Gly Lys Leu He lie Glu Gly Asp Tyr Lys Gin ser 
495 500 505 

get aaa gga ata ctt gaa ctt cag etc age ggc aaa aaa gat cag ttg 
Ala Lys Gly lie Leu Glu Leu Gin Leu ser Gly Lys Lys Asp Gin Leu 
510 515 520 

aaa art aag gga aaa gca aga ttg aaa ggg aca ttg cgt etc aat ttt 
Lys lie Lys Gly Lys Ala Arg Leu Lys Gly Thr Leu Arg Leu Asn Phe 
525 530 535 

acg gac aat tac gta ccg get gac gga teg gcg ate ata ace ttc cgc 2165 
Thr Asp Asn Tyr Val Pro Ala Asp Gly Ser Ala lie lie Thr Phe Arg 
540 545 550 555 

aag cgt cat gga tea ttt tct tec gtc gag ace agt gga ttg cca age 2213 
Lys Arg His Gly ser Phe Ser Ser val Glu Thr Ser Gly Leu Pro Ser 
560 565 570 

aag tat aaa gtg aag ate ate tat aaa tec aac agt att cag ttg aaa 2261 
Lys Tyr Lys VaT Lys lie lie Tyr Lys Ser Asn Ser lie Gin Leu Lys 
575 580 585 

gtt gag caa aag ggg aga age tgatctgcaa gaggattcac tcaaaagctg 2312 
val Glu Gin Lys Gly Arg ser 
590 

caagctggcg catactgccg ccagcttgct tttagttttg atgaaatcac agecagaatg 2372 

gctgtacatc ttgaatgggg aatcttaaaa aatagtegge accattcccc cgtccatacg 2432 

gateggggae cctttaaatg eggatgeata gggactgeat acaaatgeag ccagtctgcc 2492 

gatttcaata ggcttgataa ategctgtat ttcggattga ggcaggtttg tegtcataaa 2552 

tttcttctct ttttctgaaa aagtcatccc ttcatcgggg tacattccct caatgatttg 2612 

cttcacattc teagagageg tcggceccgg catgategta ttgactgtca cttctgttcc 2672 

gattgttaat tttgataagc tttttgacaa tgataatagc attgattttg tcatacaata 2732 

ctgaggcatc tggcctgaag gcatcatcgc ttcttcactt gcgataaaga tga 2785 

<210> 38 

<211> 594 

<212> PRT 

<213> Bacillus licheniformis 



<400> 38 

Met Lys Arg Leu Arg Met Arg Lys His Leu Leu lie Ala val Cys Thr 
15 10 15 

Leu Ala Leu Leu Leu Ser Ser Pro lie Val ser Asp Ala ser Pro Ala 
20 25 30 

Thr Lys Pro Thr Thr Ala Asp Ser Pro Gin Ser Ser Gly Phe Phe val 
35 40 45 
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asp His Tyr Lys Asn Asn lie Ser Ala Asn Thr Thr Ala Glu Ser Asn 
50 55 60 

Pro val He Gly Leu Leu Ser Glu phe Asn Lys Leu Trp Thr Pro Gly 
65 70 75 80 

Lys Thr Trp Asn Thr Gly Thr Lys Leu Asn Ser Arg val Leu Asp Ala 
J 85 90 95 

Asn He Gin Lys val Val Asp lie Ala Glu Arg Arg Thr Met Leu Glu 
100 105 110 

Glu Asn Ala Ala Tyr Phe Asp Asp Arg Arg Ser Gin ser Tyr ser lie 
115 120 125 

lie Asp Gly Leu Gly Lys Leu Ala Gly Val Tyr Arg Met Asn Ala Gly 
130 135 140 

Ala Thr Thr Thr lie Thr Ser lie Pro Ala Asp Ala Ser lie Arg Lys 
145 150 155 160 

Tyr Asn Asp Glu Gly Thr Asn Ser Gly Ser Thr Ser Ser Glu Leu Gly 
165 170 175 

Asn val val ser Leu Val Asn Thr Leu Arg Gly Asn Tyr Ser Ser Ser 
180 185 190 

Asn Pro Ala Lys Ser Tyr phe Asn Tyr Pro Arg Pro Phe Arg Trp Lys 
195 200 205 

Asp Asn Ser lie lie val pro Thr Leu lie Pro Val lie Asn Pro Asp 
210 215 220 

Pro Asn Lys Asp Gly Gly Phe Pro Ser Gly His Thr Asn Ala Ala Tyr 
225 230 235 240 

Leu Ser Ala Phe Ala Met Ala Tyr Ala lie Pro Glu Arg Tyr Gin Glu 
245 250 255 

Leu Leu Thr Arg Ala ser Glu Leu Gly His Asn Arg lie val Ala Gly 
260 265 270 

Met His Ser pro Leu Asp Val Met Gly Gly Arg Val Met Ala Thr Ala 
275 280 285 

Leu Ser Ala Ala lie Leu ser Asp Pro Ala Asn Glu Arg Leu Lys Lys 
290 295 300 

Thr Ala Phe Asp Glu Ala Arg Arg Lys Leu Leu Thr Gin Thr Gly Thr 
305 310 315 320 
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Ala Glu Asp Arg T^r Ser Asp Tyr Glu L^s Asn Lys Lys Gin Ty^r Thr 

Glu Arg Leo Thr Tyr Gly Phe Arg Gin Met Asn Lys Thr Ala Lys Pro 
340 345 350 

Met Ala val Pro Lys Gly Ala Glu Val Leu Leu Glu Thr Arg Phe Pro 
355 360 365 

Tyr Leu Asp Lys Lys Gin Arcj Arg Ser val Leu Ala Thr Thr Gly Leu 

pro Ala Gly Tyr Pro Val Leu Asp Asp Arg Glu Gly Trp Gly Arg Leu 
385 390 395 400 

Asn Leu Phe Ser Ala Ala Asp Gly Tyr Gly Ala Phe Thr Lys Asn val 
405 410 415 

Thr Val Thr Met Asp ser Ala Lys Gly Gly Phe His Thr Ala Asp Arg 
420 425 430 

Trp Arg Asn Asp He ser Gly Thr Gly Lys Leu Thr Lys Lys Gly Thr 
435 440 445 

Gly Ala Leu Lys Leu Glu Gly Asp Asn Thr Tyr ser Gly Gly Thr Arg 
450 455 460 

lie Asp Gin Gly Thr Leu Glu Gly Gly ser Glu Thr Ala Phe Gly Arg 
465 470 475 480 

Gly Asp val Ala Leu Asn Gly Gly lie Leu Lys Glu Asp Ala Pro Gly 
48 5 490 495 

Lys Leu lie lie Glu Gly Asp Tyr Lys Gin ser Ala Lys Gly lie Leu 
500 505 510 

Glu Leu Gin Leu Ser Gly Lys Lys Asp Gin Leu Lys lie Lys Gly Lys 
515 520 525 

Ala Arg Leu Lys Gly Thr Leu Arg Leu Asn Phe Thr Asp Asn Tyr Val 
530 535 540 

pro Ala Asp Gly Ser Ala He lie Thr Phe Arg Lys Arg His Gly ser 
545 550 555 560 

Phe Ser Ser Val Glu Thr Ser Gly Leu Pro Ser Lys Tyr Lys Val Lys 
565 570 575 

lie He Tyr Lys Ser Asn Ser lie Gin Leu Lys Val Glu Gin Lys Gly 
580 585 590 
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<210> 39 
<211> 2009 
<212> DNA 

<213> Bacillus lichem'formis 
<220> 

<221> CDS 

<222> C50D..C1526) 

<223> 

ttattaccia taaatatcct agtgcagaat ctattaagat tacgaaaatc tcaagcctga 60 

ccctgagcag cgcaaaaact gccggtcagc ggccgaaaac agcagaggtg aagttttctt 120 

actttgttaa agaaaaatca aatggctatg ttctatcaaa cggaaaactt tcttaaaaaa 180 

cagcgattat ttccgtgacg acgactcaat taagatcgat gctgggcggc atgaatatga 240 

agagcacgta tgcttctgta tccagcaata cgaacgcttt tactctcagc ggtaaaggat 300 

tcggacacgg catcggcatg agtcagtacg gatcaaatgc cagagctgct gccgggcacg 360 

attacaagaa gattttaagt ttctactatc caaatacgac tctatcaagc tattaataga 420 

gtttgaacag gaagcagcag tgcctcctct gttcatgttc atgggaaaac ataacattta 480 

catttttgga ggttattttt ttg aag gtc ttt ctt aaa get gta cct atg ttg 533 
ua SM Leu Lys val Phe Leu Lys Ala val Pro Met Leu 

1 5 10 

teg tta egg ttc ttt ttg ttt gtg cct aat gta ttt gcg gee aac tct 581 
Ser Leu Arg Phe Phe Leu Phe val Pro Asn Val Phe Ala Ala Asn Ser 
15 20 25 

gtc aca aga ttg gac ggt gca aac cga tat gag gtt gcg gta aac gtt 629 
val Thr Arg Leu Asp Gly Ala Asn Arg Tyr Glu Val Ala val Asn val 
30 35 40 

tec aag cag ggg tgg aca agt gca age act gtg att gtt gca aat gga 677 
ser Lys Gin Gly Trp Thr Ser Ala ser Thr Val He val Ala Asn Gly 
45 50 55 

aag gca tat gca gac gtc ctt tea gcg act cca ttt gee tat cga aac 725 
Lys Ala Tyr Ala Asp Val Leu Ser Ala Thr Pro Phe Ala Tyr Arg Asn 
60 65 70 75 

aac gcg cct gtt eta tta acg gaa gcg tct aaa ctg cca acg gee act 773 
Asn Ala Pro val Leu Leu Thr Glu Ala Ser Lys Leu Pro Thr Ala Thr 
80 85 90 

aaa aac cga ate agt caa tta aaa cct age aaa gtg ate gta ate ggc 821 
Lys Asn Arg He ser Gin Leu Lys Pro Ser Lys Val lie val He Gly 
95 100 105 
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ccg aca aga gaa gtg ate ggt tec aaa aac atg acg acg ttt act gtg 
pro Thr Arg Glu val lie Gly ser Lys Asn Met Thr Thr Phe Thr vaT 
285 290 295 



869 



917 



aaa acc gtc age gtt caa aac ggt gtc gta age gag ate aaa aag ctt 
Gly Thr val ser val Gin Asn Gly val val ser Glu lie Lys Lys Leu 
* 110 113 120 

ggt gtg tea tct gtc gaa cgc ate ggc gga gcg aat cgc tac gag gtt 
Gly val Ser ser val Glu Arg He Gly Gly Ala Asn Arg Tyr Glu val 
125 130 135 

gcg gcg aat att gcg aat aag ctg ccg age aat teg aaa get gtc ate 965 
Ala Ala Asn He Ala Asn Lys Leu Pro Ser Asn Ser Lys Ala Val lie 
140 145 150 155 



gca aac ggg acg gee tat get gac age ctt gcg ate ggc gca tat gee 1013 
Ala Asn Gly Thr Ala Tyr Ala Asp ser Leu Ala lie Gly Ala Tyr Ala 
160 165 170 

acq aaa aac ggc ate ccg att ctt tta aca teg teg aat tec ata ccg 1061 
Ala Arg Asn Gly lie Pro He Leu Leu Thr ser Ser Asn Ser He Pro 
175 180 185 

aca gcg aca aaa aat gcg atg aag age aaa gga aca aca teg acc att 
Thr Ala Thr Lys Asn Ala Met Lys Ser Lys Gly Thr Thr Ser Thr lie 
190 195 200 

ate ata age ggt gaa gtc age ate tec age age gtt tac aaa cag ctt 
val val Gly Gly Glu val ser He ser ser ser Val Tyr Lys Gin Leu 
205 210 215 

get tct ccg acg egg ate ggc ggc age aac cgc tat gaa gtc gcg gee 
Ala ser Pro Thr Arg lie Gly Gly ser Asn Arg Tyr Glu val Ala Ala 
220 225 230 235 

aat gtc gtc aag aaa tat tat tct tct gee aag aat gca ate ate age 1253 
Asn val val Lys Lys Tyr Tyr ser Ser Ala Lys Asn Ala lie lie ser 
240 245 250 

aac ggc tat gcg tat gee gac gga tta aca gga tct gtt ctg gcg get 
Asn Gly Tyr Ala Tyr Ala Asp Gly Leu Thr Gly ser Val Leu Ala Ala 
255 260 265 

aag caa aac cgt ccg atg atg ttc acg aat gca tea tct ttg ccg aca 1349 
Lys Gin Asn Arg Pro Met Met Phe Thr Asn Ala ser Ser Leu Pro Thr 
270 275 280 



1109 
1157 
1205 



1301 



1397 



tea cag ctg aag 1445 

1493 



1546 



ctt ggc gga acg gtt tct ctt caa tec aat gtc gtg tea cag ctg aag 
Leu Gly Gly Thr Val Ser Leu Gin ser Asn Val val ser Gin Leu Lys 
300 305 310 315 

aat ccg ate gtc ggc aaa aaa ate ttc att gat gca ggg cac gga ggt 
Asn Pro He Val GTy Lys Lys He Phe lie Asp Ala Gly His Gly Gly 
320 325 330 

aca gac age ggt gee cgt egg caa egg ttt ata tgagaaaagc gtgaaccttg 
Thr Asp Ser Gly Ala Arg Arg Gin Arg phe lie 
335 340 

atgttgcaaa attaattaat acgaaactat caaaeggegg tgctctgcca attatggega 1606 

gaacgaacga cacttacctg acgctcgcac agcgcgtgtc aaaagcgcag tcaaatcatg 1666 

cggatttgtt tgtcagcatc catgeaaact cggcaacgcc agctgcttcc ggaacagaaa 1726 

cctactatta tacaacatat gaatctgeca acagcaaacg gctggcaacc gagattcaaa 1786 
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accgtctcta tgttgcattg aatacaaaaa accgcggtgt aaagatcggc aacttccatg 1846 
tcatcaggga atcaaaaatg ccaagctgcc ttgttgaact tgcgtttatc agcaatgtaa 1906 
gcgatgcgac aaaactcaaa agctcgactt acaaagaaaa aggcgctaaa gcgatttacg 1966 
acggaatcgt tgcttactat taaaatataa acagaaaact cgt 

<210> 40 
<211> 342 
<212> PRT 

<213> Bacillus "licheniformis 
<400> 40 

Leu Lys val Phe Leu Lys Ala val Pro Met Leu Ser Leu Arg Phe Phe 
15 10 15 

Leu Phe Val Pro Asn val Phe Ala Ala Asn ser val Thr Arg Leu Asp 
20 25 30 

Gly Ala Asn Arg Tyr Glu val Ala Val Asn Val Ser Lys Gin Gly Trp 
35 40 45 

Thr Ser Ala ser Thr val lie val Ala Asn Gly Lys Ala Tyr Ala Asp 
50 55 60 

Val Leu Ser Ala Thr Pro Phe Ala Tyr Arg Asn Asn Ala pro val Leu 
65 70 75 80 

Leu Thr Glu Ala Ser Lys Leu Pro Thr Ala Thr Lys Asn Arg lie Ser 
85 90 95 

Gin Leu Lys Pro Ser Lys val lie val lie Gly Gly Thr val Ser val 
100 105 110 

Gin Asn Gly val val ser Glu lie Lys Lys Leu Gly Val ser ser val 
115 120 125 

Glu Arg He Gly Gly Ala Asn Arg Tyr Glu val Ala Ala Asn lie Ala 
130 135 140 

Asn Lys Leu Pro ser Asn Ser Lys Ala Val lie Ala Asn Gly Thr Ala 
145 150 155 160 

Tyr Ala Asp ser Leu Ala lie Gly Ala Tyr Ala Ala Arg Asn Gly lie 
165 170 175 

Pro lie Leu Leu Thr ser ser Asn Ser lie Pro Thr Ala Thr Lys Asn 
180 185 190 
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Ala Met Lys ser Lys Gly Thr Thr ser Thr lie Val val Gly Gly Glu 
195 200 205 

val Ser He ser ser Ser Val Tyr Lys Gin Leu Ala Ser Pro Thr Arg 
210 215 220 

He Gly Gly Ser Asn Arg Tyr Glu val Ala Ala Asn val val Lys Lys 
225 230 235 240 

Tyr Tyr Ser ser Ala Lys Asn Ala lie lie Ser Asn Gly Tyr Ala Tyr 
245 250 255 

Ala Asp Gly Leu Thr Gly Ser Val Leu Ala Ala Lys Gin Asn Arg Pro 
260 265 270 

Met Met Phe Thr Asn Ala Ser Ser Leu Pro Thr Pro Thr Arg Glu Val 
275 280 285 

lie Gly Ser Lys Asn Met Thr Thr Phe Thr val Leu Gly Gly Thr val 
290 295 300 

Ser Leu Gin Ser Asn Val val Ser Gin Leu Lys Asn Pro lie val Gly 
305 310 315 320 

Lys Lys lie Phe lie Asp Ala Gly His Gly Gly Thr Asp ser Gly Ala 
325 330 335 

Arg Arg Gin Arg Phe lie 

<210> 41 

<211> 2044 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C469) . . (1566) 

<223> 



<400> 41 

gggtttgccg ttgtagccgg cgaggtgaaa agactggctg aagaagtgaa aagctctgtc 

ggcagcatca ccgaaatcgt cacggcgatt caaaccgaaa catcttccat ggccggtgat 

ttaaaaaccg gtttttcaga agttcataaa ggaaaaaacc agattgagac ttccggccga 
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tacttttcag agattaaaaa taaagtgacg gatatggctg gccgtgtatc ggacatttcg 240 

gaggcattat cgcatttcag acgttcaagc gaggagatta acggctcggt cgagcatatc 300 

gcggcgattt ccgaagaaag cgcggccggt tctgaagaaa tttcagcgtc cgtacatgag 360 

caaagcggct cgattgaaaa gatggacgaa agcgcaaggc ttctgggaga gatggttgaa 420 

cggatgaatg tgatgatcaa acggtttaag ctctgatgcc gatacaga atg ggg got 477 

Met G I y G i y 

1 

ttt aat gtt gtc gat ata tgt gaa aag agg get gtt ggc act tgc get 525 
Phe ash val val Asp lie cys Glu Lys Arg Ala val Gly Thr cys Ala 
5 10 15 

gtt cag tct cct cac age tgt tgc egg gtg etc att caa ttc tgc tta 573 
val Gin Ser Pro His Ser cys cys Arg val Leu lie Gin Phe Cys Leu 
20 25 30 35 

aaa aag cgc caa ccg tta aga aaa agt aaa get gat tgc cga etc cga 621 
Lys Lys Arg Gin Pro Leu Arg Lys Ser Lys Ala Asp cys Arg Leu Arg 
40 45 50 

caa att gta cgt egg ttt tgc cat cga tac get gaa gga aga acg ctg 669 
Gin He val Arg Arg Phe cys His Arg Tyr Ala Glu Gly Arg Thr Leu 
55 60 65 

gta caa aga tea aga age gtt cga gaa aga agt tea aaa cct egg ggg 717 
val Gin Arg Ser Arg Ser val Arg Glu Arg Ser ser Lys Pro Arg Gly 
70 75 80 

gga agt caa gac get tgc cgc tea egg aaa tea aga agt tea gat tea 765 
Gly ser Gin Asp Ala cys Arg ser Arg Lys ser Arg Ser Ser Asp ser 
85 90 95 

gca ggc cga get ctt gat cag cga agg cgt cga cgt get tgt tgt tgt 813 
Ala Gly Arg Ala Leu Asp Gin Arg Arg Arg Arg Arg Ala Cys cys Cys 
100 105 110 115 

ace ggc aga tgc gga tgc cgc ggc gga gat cgt gaa aaa ggc gca cag 861 
Thr Gly Arg Cys Gly Cys Arg Gly Gly Asp Arg Glu Lys Gly Ala Gin 
120 125 130 

cgc egg tgt aaa agt gat ttc gta tta ccg get gat teg aaa cgc gga 909 
Arg Arg Cys Lys Ser Asp Phe val Leu Pro Ala Asp Ser Lys Arg Gly 
135 140 145 

tgt tta tta tta cgt ttc att tta tea cga aaa ggt egg gga act gca 957 
cys Leu Leu Leu Arg Phe lie Leu Ser Arg Lys Gly Arg Gly Thr Ala 
150 155 160 

ggc gga age gat tgt aaa aaa age gaa gaa agg aaa ctt cgt ata tat 1005 
Gly Gly Ser Asp Cys Lys Lys Ser Glu Glu Arg Lys Leu Arg He Tyr 
165 170 175 

egg egg ate gtc tct tta caa caa tgc ggt ctt att ccg gaa egg cgc 1053 
Arg Arg lie Val Ser Leu Gin Gin Cys Gly Leu lie Pro Glu Arg Arg 
180 185 190 195 

eat gaa agt get cga ace gtt gaa gcg gca ggg tea agt caa get cgt 1101 
His Glu Ser Ala Arg Thr val Glu Ala Ala Gly Ser Ser Gin Ala Arg 
200 205 210 

get tta cga ata tac gaa aga ctg get ace aga aga age gaa aaa gaa 1149 

Ala Leu Arg lie Tyr Glu Arg Leu Ala Thr Arg Arg Ser Glu Lys Glu 

215 220 225 
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can gaa aaa age att gaa caa gac gag aga tat cga cgc cgt gat cgc 1197 



His Glu Lys Ser lie Glu Gin Asp Glu Arg Tyr Arg Arg Arg Asp Arg 
230 235 240 

cgc caa tta egg tac ggc tgg egg ggt gat cga ggc get tea gaa ggc 
Arg Gin Leu Arg Tyr Giy Trp Arg Gly Asp Arg Gly Ala ser Gly Gly 
245 250 255 

qqq cct ggc egg gaa aat tec ggt gtc egg aca gga cgc gga aat tea 
Gly Pro GTy Arg Glu Asn ser Gly val Arg Thr Gly Arg Gly Asn Ser 
260 265 270 275 

agg cgt ccg acg aat tgt gaa egg tac gca gac gat gac cgt tta caa 1341 
Arg Arg Pro Thr Asn cys Glu Arg Tyr Ala Asp Asp Asp Arg Leu Gin 
280 285 290 



acc gat 
Thr Asp 



1245 
1293 



1389 



1485 



1533 



1586 



tec cgc get tgc caa aaa aag cgc tta aat ggc tgt tea age 
ser Arg Ala cys Gin Lys Lys Arg Leu Asn Gly cys Ser Ser 
295 300 305 

age gaa agg cga age gat tea aac cga tac aac cgt cga aaa egg caa 1437 
Gly Glu Arg Arg Ser Asp Ser Asn Arg Tyr Asn Arg Arg Lys Arg Gin 
310 315 320 

age caa agt acc ggc gat ttt act tta gcc gta tgc cgt tac gaa agg 
ser Gin Ser Thr Gly Asp Phe Thr Leu Ala val cys Arg Tyr Glu Arg 
325 330 335 

caa tat caa tta gac tgt gat caa aga egg cca tct gtc caa aaa aga 
Gin Tyr Gin Leu Asp Cys Asp Gin Arg Arg Pro ser val Gin Lys Arg 
340 345 350 355 

tat tea tea ata aaa cga agt cag cca tec get acaggatggc tgactttgtt 
Tyr Ser Ser lie Lys Arg ser Gin pro ser Ala 
360 365 

aaatttccac tttcacatcg gegcttttet taagcttttc gaectgetgt ccgagttttt 1646 

cctgtctttt ttgctgtttg agcatatctt ggatttgctg tttgacatcg teaaaegcag 1706 

gtgtgttttt ctgtccgctg tetttttget gtgcggcaaa ttgatcataa tagtctttga 1766 

tttctttgtc tgtaacctga tetgteggea gttetttgtc aatatatttc tctgttttga 1826 

tgctgtcggc aatgtcgctt ttcagcgtgt tcatgtttaa gectgetttt ttgaccgett 1886 

cctcaaaatc ttgctcgttt ttatactget ttttgettte gtccagctgt ttttcaattt 1946 

ctttctcaga tgctttgtag ccttttttgt ccgcttcctg cgtaattaat gcctgtccga 2006 

tcaggctgtc gatcgcctgc tttttgattt gctgcgcc 2044 

<210> 42 
<211> 366 
<212> PRT 

<213> Bacillus licheniformis 
<400> 42 

Met Gly Gly Phe Asn Val val Asp lie cys Glu Lys Arg Ala val Gly 
15 10 15 
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Thr cys Ala val Gin ser Pro His Ser cys cys Arg val Leu He Gin 
20 25 30 

phe cys Leu Lys Lys Arg Gin Pro Leu Arg Lys Ser Lys Ala Asp Cys 
35 40 45 

Arg Leu Arg Gin He val Arg Arg Phe Cys His Arg Tyr Ala Glu Gly 
50 55 €0 

Arg Thr Leu Val Gin Arg ser Arg ser val Arg Glu Arg ser ser Lys 
65 70 75 80 

pro Arg Gly Gly ser Gin Asp Ala cys Arg Ser Arg Lys Ser Arg ser 
85 90 95 

ser Asp Ser Ala Gly Arg Ala Leu Asp Gin Arg Arg Arg Arg Arg Ala 
100 105 110 

Cys Cys C^s Thr Gly Arg Cys Gig Cys Arg Gly Gly Asg Arg Glu Lys 

Gly Ala Gin Arg Arg Cys Lys Ser Asp Phe Val Leu Pro Ala Asp ser 
130 " 135 140 

Lys Arg Gly Cys Leu Leu Leu Arg Phe lie Leu Ser Arg Lys Gly Arg 
145 150 155 160 

Gly Thr Ala Gly Gly Ser Asp Cys Lys Lys Ser Glu Glu Arg Lys Leu 
165 170 175 

Arg lie Tyr Arg Arg lie val ser Leu Gin Gin cys Gly Leu lie Pro 
180 185 190 

Glu Arg Arg His Glu ser Ala Arg Thr val Glu Ala Ala Gly ser Ser 
195 200 205 

Gin Ala Arg Ala Leu Arg lie Tyr Glu Arg Leu Ala Thr Arg Arg Ser 
210 215 220 

Glu Lys Glu His Glu Lys ser lie Glu Gin Asp Glu Arg Tyr Arg Arg 
225 230 235 240 

Arg Asp Arg Arg Gin Leu Arg Tyr Gly Trp Arg Gly Asp Arg Gly Ala 
245 250 255 

ser Gly Gly Gly Pro Gly Arg Glu Asn Ser Gly Val Arg Thr Gly Arg 
260 265 270 

Gly Asn Ser Arg Arg Pro Thr Asn Cys Glu Arg Tyr Ala Asp Asp Asp 
275 280 285 
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Arg Leu Gin Thr Asp Ser Arg Ala cys Gin Lys Lys Arg Leu Asn Gly 
290 295 300 

cvs ser ser Gly Glu Arg Arg Ser Asp Ser Asn Arg Tyr Asn Arg Arg 
355 310 315 » zu 

lvs Arg Gin ser Gin ser Thr Gly Asp Phe Thr Leu Ala Val Cys Arg 
y * 325 330 335 

Tyr Glu Arg Gin Tyr Gin Leu Asp Cys Asp Gin Arg Arg Pro Ser val 
* 340 345 350 

Gin Lys Ar| Tyr ser Ser lie Ly.s Arg ser Gin Pro Ser Ala 

<210> 43 
<211> 1690 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C480) . . (1208) 
<223> 

cacgtctgac agccccagcg tatcgagtcc cattaaatgg gactgcaggc cgatcaggtt 60 

gcggtctctg catgtgatat gaatcagcga cctcatatcg aggcgctgtt ttaagagcgc 120 

cccgcaggcg acattgctga tcctcggtgt ggcaagggag ttgtccgcca atgtcagtgc 180 

atcgattccg gctgatttta gctcctctgc ggcgtgcaaa aatttctcaa agtttaattg 240 

ttttggagga tcgagctcga cgataatgga ccgtttctgc ttagccagat agtcaagagc 300 

aggctatgtc ctttcgtttt ggacggcaag cgccgctttc tttgggattt tcactagttt 360 

ttcggtgact ggaggaagtt ctttgacggc cctcggcatc gttctaccct gagtgtcttt 420 

tatgcccgtc tttaggcggc cccgtcaacg aataatgcat aaaaaaggaa gattcatat 479 

gaa aat cgt aaa cgt tct get cgc tat ttt att gac cgc aat cat gtt 527 
Glu Asn Arg Lys Arg Ser Ala Arg Tyr Phe He Asp Arg Asn His val 
1 5 10 15 

aag egg ttg ttt gta ccc tta aga aag aaa ggc gaa aaa cag cgc acc 
Lys Arg Leu Phe val Pro Leu Arg Lys Lys Gly Glu Lys Gin Arg Thr 
20 25 30 

gca tea gca cca get caa aga agt gca ggc ggc cgt tta tta att cag 
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Ala ser Ala Pro Ala Gin Arg ser Ala Gly Gly Arg Leu Leu lie Gin 
35 40 45 

gga ggc gac ggg agg get tct gec gat tea gac aag gga tat gag cgt 671 
Gly GTy Asp Gly Arg Ala Ser Ala Asp Ser Asp Lys Gly Tyr Gly Arg 
50 55 60 

gee aat eta tea aaa ata ccc tat cga ttt tea cag get gtc ccc ccg 
Ala Asn Leu Ser Lys lie Pro Tyr Arg Phe ser Gin Ala val Pro pro 
65 70 75 80 

gta tat ggc tta gee gee ggg cac ate eta tta aaa egg egg aga gta 
val Tyr Gly Leu Ala Ala Ely His lie Leu Leu Lys Arg Arg Arg Val 
85 90 95 

ctt gta cgt tct tgt cga tgt gga aaa aaa gee gac ggt caa get cat 
Leu val Arg Ser Cys Arg Cys Gly Lys Lys Ala Asp Gly Gin Ala His 
100 105 110 

tta tgt aaa aat gtc gga aat gat cag gga gtt aaa get teg ggt cga 
Leu cys Lys Asn val GTy Asn Asp Gin GTy val Lys Ala ser GTy Arg 
115 120 125 

aat gta tea aga tea gca caa gta tec gee gta tea aaa agt cgt ate 
Asn val ser Arg ser Ala Gin val ser Ala val ser Lys ser Arg lie 
130 135 140 

caa gaa ctt att cat get tta cca tta aaa get egg act gaa aga ggc 
Gin Glu Leu lie His Ala Leu Pro Leu Lys Ala Arg Thr Glu Arg Gly 
145 150 155 160 

gec ttc tgt cac gag tec get ttc ggg cac etc get gec get tct cgt 
Ala Phe cys His Glu Ser Ala Phe GTy His Leu Ala Ala Ala ser Arg 
165 170 175 

cga tta aaa agg cga cat tea agt gga tta ccg gat gga ttt ggc caa 
Arg Leu Lys Arg Arg His ser Ser gTv Leu Pro Asp Gly Phe Gly Gin 
180 185 190 

get gat gaa gaa gtc gaa aaa aac ggt aaa gee ggg cga gga agt cca 
Ala Xsp Glu Glu val Glu Lys Asn GTy Lys Ala GTy Arg Gly ser Pro 
195 200 205 



719 
767 
815 
863 
911 
959 
1007 
1055 
1103 



aaa 1151 
Lys 



1199 



aga ttt gat gtg gga aga gac gee ttt cgt tec gac gtt ttc ggt 
Arg Phe Asp val Gly Arg asjj Ala Phe Arg Ser Gl^ val Phe Gly 

gta cac agt gaa tta caa aca gga acc tgt ttt tct cga ata gaa tat 
val His Ser Glu Leu Gin Thr GTy Thr cys Phe ser Arg lie Glu Tyr 
225 230 235 240 

egg tea aaa tgeaagtate agtcatgaac ctttctcctc ggcatacaat 1248 
Arg Ser Lys 

gaggagaaag gttttttcat gtatgccgaa aaaatttccc taagctgtca tattgaaata 1308 

ggacaacgtc atacactata gtgtcctgtt tttgattgat gaagaagtaa aaaattgaaa 1368 

aggattggaa gtcegggagg ggatcacttg gaaaaggtcg atattttcaa ggatatcget 1428 

gaacgaacag gaggegatat atacttaggt gtegtaggag ctgtacgtac aggaaaatct 1488 

aegtttatea aaaaatttat ggagctagtg gtgctcccga atatcaacaa tgaagcagac 1548 

cgggcgcgcg cacaagatga gctcccccaa agtgccgctg gcaaaaccat tatgacaacc 1608 

tgaaccgaag tttgttccga atcaggcaat gtcagttcat gtcagtgacg gactcgatgt 1668 
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gaatataagg cttgtcgact gc 

<210> 44 
<211> 243 
<212> PRT 

<213> Bacillus licheniformis 
<400> 44 

Glu Asn Arg Lys Arg Ser Ala Arg Tyr Phe lie Asp Arg Asn His Val 

J. 5 10 A3 

Lys Arg Leu Phe val Pro Leu Arg Lys Lys Gly Glu Lys Gin Arg Thr 
20 25 30 

Ala ser Ala Pro Ala Gin Arg Ser Ala Gly Gly Arg Leu Leu He Gin 
35 40 45 

Gly Gly Asp Gly Arg Ala ser Ala Asp ser Asp Lys Gly Tyr Gly Arg 
50 55 60 

Ala Asn Leu Ser Lys lie Pro Tyr Arg Phe ser Gin Ala val Pro Pro 
65 70 75 80 

val Tyr Gly Leu Ala Ala Gly His lie Leu Leu Lys Arg Arg Arg val 
85 90 95 

Leu val Arg ser Cys Arg cys Gly Lys Lys Ala Asp Gly Gin Ala His 
100 105 110 

Leu cys Lys Asn val Gly Asn Asp Gin Gly Val Lys Ala Ser Gly Arg 
115 120 125 

Asn val Ser Arg ser Ala Gin Val Ser Ala Val Ser Lys Ser Arg lie 
130 135 140 

Gin Glu Leu He His Ala Leu Pro Leu Lys Ala Arg Thr Glu Arg Gly 
145 150 155 160 

Ala Phe cys His Glu ser Ala Phe Gly His Leu Ala Ala Ala Ser Arg 
165 170 175 

Arg Leu Lys Arg Arg His Ser Ser Gly Leu Pro Asp Gly Phe Gly Gin 
180 " 185 190 

Ala Asp Glu Glu val Glu Lys Asn Gly Lys Ala Gly Arg Gly ser Pro 
195 200 205 
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Arg Phe Asp val Gly Arg Asp Ala Phe Arg Ser Gly Val Phe Gly Lys 
210 215 220 

val His Ser Glu Leu Gin Thr Gly Thr Cys Phe Ser Arg lie Glu Tyr 
225 230 235 *w 

Arg Ser Lys 



<210> 45 
<211> 1759 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C476) . . C1267) 

<223> 

tactgttccg gacaaggctc cgtaatggaa atgtcaggct ttcggccggc aagagacgta 60 
taaaatgcca ggaacgcatt aaagtggcgg atttcgtcct gtctgatttc taaaatttgc 120 
tgttttgcct cagcatxcgg ggccttttgt gcgatttttt ggtagcagac gaccgcactg 180 
tgctctccgt ttaccgcttt ttctagatct ttgatcagcc tgttgttttg cctggcggga 240 
taggcgggat gatacggctg aacataccac atgtttttca cctcaatatc ttatattttg 300 
ccgtcctgtc attatatgta agtcgaagct tgcatgtgcc tactggaagg gcgcatctcg 360 
gacatgtggc aaaatggtgt ggggagagcg caatctattt taaaaaaatg aagtttgacg 420 
taaaatggtt gttagtgccg aatggtgaca tacatatcaa aatggagtga gacta ttg 478 

1 



aaa 
Lys 


aag 
Lys 


gca ata 
Ala lie 
5 


ttg 
Leu 


acg 
Thr 


9tc 
Val 


ata get 
lie Ala 
10 


gta 
val 


ttg acg 
Leu Thr 


teg 
Ser 


gtt 

val 
15 


gtt 

Val 


ttg 
Leu 


526 


ttc 
Phe 


gcc 
Ala 


ggc tgc 
Gly cys 
20 


caa 
Gin 


gcg 

Ala 


gaa 
Glu 


aaa gag 
L^s Gly 


gga 
Gly 


tea gcc 
ser Ala 


aag 


ggg 

Gly 


cag 
Gin 


tct 
Ser 


574 


gaa 

Glu 


aaa 

B" 


gtt caa 
Val Gin 


att 
He 


acg 
Thr 


gtt 

val 
40 


tec gcg 
ser Ala 


get 

Ala 


gcg agt 
Ala Ser 
45 


etc 
Leu 


aag 
Lys 


gat 
Asp 


gtt 

val 


622 


tta 
Leu 
50 


aca 
Thr 


gaa ctt 
Glu Leu 


tec 
ser 


tec 
Ser 
55 


gtc 
val 


tat gag 
Tyr Glu 


aaa 
Lys 


gac cat 
Asp His 
60 


ccg 
Pro 


aat 
Asn 


gtc 
Val 


tct 
Ser 
65 


670 


ata 


aag 


ttt aat 


ttt 


ggt 


tea 


teg ggt 


gca 


ttg cag 


cag 


cag 


ate 


gaa 


718 
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lie Lys Phe Asn Phe Gly ser ser Gly Ala Leu Gin Gin Gin lie Glu 
70 75 80 

caq ggc get ccg get gat ttg ttt ttt tct gee get gaa gac aaa ttt 766 
Gin Gly Ala Pro Ala Asp Leu Phe Phe ser Ala Ala Glu Asp Lys Phe 
85 90 95 

aat aga gta gtt gat caa ggg tta att gac aaa aaa gac tct gtc aag 814 
Asn Arg val val Asp Gin Gly Leu lie Asp Lys Lys Asp Ser Val Lys 
100 105 110 

ctg gtc gaa aac agt ctg ata eta ate ata cca aaa aaa aaa agt cag 862 
Leu Val Glu Asn Ser Leu 
115 

cat gtc aac age ttc aag gat ttg gcg gat gac aaa gtc gaa aaa att 910 
His val Asn ser Phe Lys " "~ "~ ' " "~ ' ! ** T " 

130 135 



gtg ctg ate gtg ccg aaa gga aaa agt cag 
Val Leu lie Val Pro Lys Gly Lys Ser Gin 
120 125 



958 



cat gtc aac age ttt day yai ti-y y»_y yen. yai_ aaa yuw s«« ~*-«- 

His val Asn ser Phe Lys Asp Leu Ala Asp Asp Lys Val Glu Lys lie 
130 135 140 145 

gcg ate ggc aaa cct gaa tea gtg cca gee gga aaa tac gca aaa gaa 
Ala lie Gly Lys Pro Glu Ser val pro Ala Gly Lys Tyr Ala Lys Glu 
150 155 160 

acg ttg acg aac ctt gac gta tgg tct aaa gtg caa tct aaa gtc gtc 1006 
Thr Leu Thr Asn Leu Asp val Trp Ser Lys Val Gin ser Lys val Val 
165 170 175 

tac age aaa gat gta agg cag gtc ctt tct tat ate gaa aca ggc aac 1054 
Tyr Ser Lys Asp val Arg Gin val Leu Ser Tyr lie Glu Thr Gly Asn 
180 185 190 

gcg gat gee gga ate gtt tac egg acg gac gee ctt tea tea gat cag 1102 
Ala Asp Ala Gly He val Tyr Arg Thr Asp Ala Leu Ser Ser Asp Gin 
195 200 205 

gtc gag ace gta gag acg gcg aaa age gat ctg cat aca ccg att gtc 1150 
val Glu Thr val Glu Thr Ala Lys ser Asp Leu His Thr Pro lie val 
210 215 220 225 

tat ccg etc gga att gtg aaa aat aca aag cac agg gaa cag tct gag 1198 
Tyr Pro Leu Gly lie VaT Lys Asn Thr Lys His Arg Glu Gin Ser Glu 
230 235 240 

gaa ttt tat caa ttc ctg caa age gac caa gee gtc aag gcg atg gaa 1246 
Glu Phe Tyr Gin Phe Leu Gin Ser Asp Gin Ala val Lys Ala Met Glu 
245 250 255 

aag tac gga ttt aag aag ggc tgaccgccgt tatgettgag gagttcttat 1297 
Lys Tyr Gly Phe Lys Lys Gly 
260 

ccccaattga aatttccatc caagtatcag ccgcagcggg catcatcgcc gttttgcttg 1357 

gaactgctgc agegaggetc ctggcgaaca gaaactttaa aggcaagtcc attatcgaga 1417 

eggtgatgat gctgccgctc gttctgccgc cgaccgttgt eggatttttt ttaattgtga 1477 

tetteggaag geagagegtg ateggacget tgattgaaaa cgtgtttcaa gcgccggtta 1537 

tttttacctg gtgggcagct gtgatcgccg cggcggttgt cgcgttcccg ttaatgtatc 1597 

agtctgcaaa ateeggattt ctggctgtcg accgcgacat egaggatgea gcgagggttg 1657 

aeggagcaaa cgaatggagg gtgttcctct ttgtcaccgt tccccttgca tccaatggaa 1717 

teatgaeggg gattgtgctc agetttgega gggcgcttgg eg 1759 
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<210> 46 
<211> 264 
<212> PRT 

<213> Bacillus licheniformis 
<400> 46 

Leu Lys Lys Ala lie Leu Thr val lie Ala val Leu Thr Ser val val 
1 5 10 15 

Leu Phe Ala Gly cys Gin Ala Glu Lys Gly Gly Ser Ala Lys Gly Gin 
20 25 30 

Ser Glu Lys val Gin He Thr val Ser Ala Ala Ala ser Leu Lys Asp 
35 40 45 

val Leu Thr Glu Leu ser Ser val Tyr Glu Lys Asp His Pro Asn val 
50 55 60 

ser He Lys Phe Asn Phe Gly ser Ser Gly Ala Leu Gin Gin Gin lie 
65 70 75 80 

Glu Gin Gly Ala Pro Ala Asp Leu Phe Phe ser Ala Ala Glu Asp Lys 
85 90 95 

phe Asn Arg val val Asp Gin Gly Leu lie Asp Lys Lys Asp ser Val 
100 105 110 

Lys Leu Val Glu Asn Ser Leu val Leu He Val Pro Lys Gly Lys Ser 
' 115 120 125 

Gin His val Asn Ser Phe Lys Asp Leu Ala Asp Asp Lys val Glu Lys 
130 135 140 

lie Ala He Gly Lys Pro Glu Ser Val pro Ala Gly Lys Tyr Ala Lys 
145 150 155 160 

Glu Thr Leu Thr Asn Leu Asp Val Trp ser Lys val Gin ser Lys val 
165 170 175 

Val Tyr Ser Lys Asp val Arg Gin val Leu Ser Tyr lie Glu Thr Gly 
180 185 190 

Asn Ala Asp Ala Gly lie Val Tyr Arg Thr Asp Ala Leu ser ser Asp 
195 200 205 

Gin val Glu Thr val Glu Thr Ala Lys ser Asp Leu His Thr Pro lie 
210 215 220 
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val Tyr Pro Leu Gly lie val Lys Asn Thr Lys His Arg Glu Gin ser 
225 230 235 240 

Glu Glu Phe Tyr Gin Phe Leu Gin ser Asp Gin Ala val Lys Ala Met 
245 250 "5 

Glu Lys Tyr Gly Phe Lys Lys Gly 
260 

<210> 47 
<211> 2449 
<212> DNA 

<213> Bacillus licheniformis 



<220> 
<221> CDS 

<222> C501)..C1946) 
<223> 



tctcctgatg gatccggagt ggctacaaaa agttcgagcc ggaaaagagg acgatattca 60 

aacaaccctg tcaagacatg atcagcggaa gctcgcaatt ccagatgcct tttgggaaag 120 

tataccgatg tatattgatt tcagcgattg acgattcccg cttatacaga ctatagattc 180 

atataaaaaa ggtgtctttc cgcttaaaat cggtgtcatt tgcataaaaa tgtataggaa 240 

aagaggaact: tagaccagtt gagtcccaga gatgagtata ttagaatgat ggtaattcaa 300 

tatcgtcggg attgttactg tctaagcagg caagacctaa aatgtgtgaa gggcgaaatc 360 

tatcttttgc ctatatgaac ttgcacattt taggtctttt ttctgttctt caggacaatg 420 

ccgcagttag gagggatgat tgggaacgtt catgttgtca gaagcaatct attacatatt 480 

gaaaaaggga ggaaatattg atg aac ate aaa aac att get aaa aaa gcg tea 533 
M M Met Asn lie Lys Asn lie Ala Lys Lys Ala ser 

15 10 

gcc tta acc gtt get gcg gca ctg ctg gcc gga ggt gcg ccg caa acc 
Ala Leu Thr Val Ala Ala Ala Leu Leu Ala Gly Gly Ala Pro Gin Thr 
15 20 25 

ttt gca aaa gaa acg cag gat tac aag aaa age tac gga ttt tct cat 
Phe Ala Lys Glu Thr Gin Asp Tyr Lys Lys Ser Tyr Gly Phe ser His 
3D 35 40 

ate aca aga cat gac atg ctg aaa att ccc gag cag caa aag age gaa 
lie Thr Arg His Asp Met Leu Lys lie pro Glu Gin Gin Lys ser Glu 
45 50 55 

caa ttt aaa gtt cct caa ttc gat ccg aaa aca ate aaa aac ate cct 725 
Gin Phe Lys val Pro Gin Phe Asp Pro Lys Thr lie Lys Asn He Pro 
60 65 70 75 
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629 
677 
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tct gca aaa ggg tat aac aaa aat gga gag ctg ate gat tta gac gta 
ser Ala Lys Giy Tyr Asn Lys Asn Giy Glu Leu lie Asp Leu Asp Val 
80 85 90 

tgg gac age tgg ccg ctg caa aat gcc gac ggg acg gtt get aca tac 
Trp Asp Ser Trp Pro Leu Gin Asn Ala Asp Giy Thr Val Ala Thr Tyr 
95 100 105 

cac ggc tac aat ctt gtt ttc gcg ctg gcg ggc gat ccg aaa gac gtc 
His Giy Tyjj Asn Leu val Phe Ala Leu Ala Giy Asp Pro Lys Asp Val 

gat gac aca tec ate tat ttg ttc tat caa aag aaa ggc gaa act tct 
Asp Asp Thr ser He Tyr Leu Phe Tyr Gin Lys Lys Giy Glu Thr Ser 
125 130 135 

ate gac age tgg aaa aac gcc ggc aga gtg ttt aaa gac age gac aaa 
lie Asp ser Trp Lys Asn Ala Giy Arg Val Phe Lys Asp Ser Asp Lys 
140 145 150 155 

ttt gtt cca gac gat ccg tac etc aaa cat caa aca cag gaa tgg tea 
phe val Pro Asp Asp Pro Tyr Leu Lys His Gin Thr Gin Glu Trp Ser 
160 165 170 

ggt tct gcc acg ctg aca aaa gac gga aaa gtc cga ctg ttt tac aca 
Giy ser Ala Thr Leu Thr Lys Asp Giy Lys Val Arg Leu Phe Tyr Thr 
175 180 185 

get ttt tec ggc acg caa tac ggc aag cag acg ctg aca aca get cag 
Ala Phe ser GTy Thr Gin Tyr Giy Lys Gin Thr Leu Thr Thr Ala Gin 
190 195 200 

gtc aat ttc tct cag ccg gat teg gac acg etc aaa att gac ggt gta 
val Asn Phe ser Gin Pro Asp Ser Asp Thr Leu Lys lie Asp Giy val 
205 210 215 

gaa gat cat aaa teg gtc ttt gac ggc gcc gac ggc acg gta tac caa 
Glu Asp His Lys Ser val Phe Asp Giy Ala Asp Giy Thr val Tyr Gin 
220 225 230 235 

aac gtt cag caa ttc att gac gaa gga aac tac age tec ggc gac aac 
Asn Val Gin Gin Phe lie Asp Glu Giy Asn Tyr Ser Ser Giy Asp Asn 
240 245 250 

cat acg atg aga gac ccg cat tat gtg gaa gac cgc ggc cat aaa tat 
His Thr Met Arg Asp Pro His Tyr val Glu Asp Arg Giy His Lys Tyr 
255 260 265 



etc gta ttt gaa gcc aat acg gga aca aaa acc ggc tac caa gga gaa 
Leu val Phe Glu Ala Asn Thr Giy Thr Lys Thr Giy Tyr Gin Giy Glu 
270 275 280 



gac tec eta ttc aac aga gcc tac tac ggg ggc age aag aag ttc ttt 
Asp ser Leu Phe Asn Arg Ala Tyr Tyr Giy Giy Ser Lys Lys Phe Phe 
285 290 295 



aaa 
Lys 
300 



773 
821 
869 
917 
965 
1013 
1061 
1109 
1157 
1205 
1253 
1301 
1349 
1397 
1445 
1493 



gaa gaa age age aag ctg ctg caa ggt gcg aac aaa aag aac get 
Glu Glu Ser Ser Lys Leu Leu Gin Giy Ala Asn Lys Lys Asn Ala 
305 310 315 

teg ctg get aac ggc get etc gga ate ate gaa tta aat aac gat tat 
ser Leu Ala Asn Giy Ala Leu Giy lie He Glu Leu Asn Asn Asp Tyr 
320 325 330 

aca ctg aaa aaa gtc atg aag cct ttg ate gcc tec aat acg gtg aca 1541 
Thr Leu Lys Lys Val Met Lys Pro Leu He Ala Ser Asn Thr Val Thr 
335 340 345 
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<210> 


48 


<211> 


482 


<212> 


PRT 


<213> 


Bacillus licheniforrais 


<400> 


48 



1589 
1637 
1685 
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gat gaa ate gaa egg gcc aac etc ttc aaa atg aat gga aaa tgg tat 
asp Glu lie Glu Arg Ala Asn Leu Phe Lys Met Asn Gly Lys Trp Tyr 
350 355 360 

eta ttc aca gat tea aga gga tea aaa atg aca att gac ggc ate ggt 
feu Phe Thr Asp ser Arg Gly Ser Lys Met Thr lie Asp GTy lie Gty 
365 370 375 

tea aaa gac att tat atg etc ggc tat gta tea ggt tea tta ace gga 
ser Lys Asp He Tyr Met Leu Gly Tyr Val Ser Gly Ser Leu Thr Gly^ 

cca ttc aag cct tta aac aaa tec gga ctt gtt ttg cat atg gac cag 1733 
Pro Phe Lys Pro Leu Asn Lys Ser Gly Leu Val Leu His Met Asp Gin 
400 405 

gat tac aat gac ate acg ttt act tat tea cac ttt gcc gta ccg cag 1781 
asp Tyr Asn Asp lie Thr Phe Thr Tgr ser His Phe Ala Val Pro Gin 

aaa aaa ggc gac gaa gtc gtc att aca age tac ate aca aac aga ggg 
Lys Lys Gly Asp Glu val val lie Thr Ser Tyr lie Thr Asn Arg Gly 
430 435 440 

att teg aac gag cat cac gcc acg ttt gca cca age ttt ttg ctg aag 
?le ser Asn Glu His His Ala Thr Phe Ala pro ser Phe Leu Leu Lys 
445 450 455 

ate aaa gga tea aaa aca tec gtt gtc aaa aac age ate ctt gaa cag 
lie Lys Gly ser Lys Thr Ser val val Lys Asn Ser He Leu Glu Gin 
460 465 470 

gga caa eta acg gta aac aaa taaaacgaac gaaggaaaat geeggtgaac 
Gly Gin Leu Thr Val Asn Lys 
480 

ateggcattt tetttegtat gtcatcttag aataaagegg ggaattttct tgaagaaggc 2036 
agtatataag eggatcagea ttttaactgt ttgtcttgga atcttcatca tgatatttct 
ttcagtcegg gaaacagaaa aaaagggaga atetceggat acaceggaat ategtgeage 2156 
tttccatttg acaacccctg acaaatggaa aaacgaccct caaaaacccg tctatttcaa 2216 
tggagaatat cattactact acctctataa ccgagactat ccggacggca atggaacaga 2276 
gtggcgccac gcagtatcag atgatctcgt ccactggcag gataaagggg ttgccattcc 2336 
gaaatatacg aataaaaatg gcgatccctg gtccggttct gtcgttgtcg actcaaaaaa 2396 
cacagccggc ttcggcaaag ggacgatcgt ggcggttatg acgcagccgt egg 2449 



1829 

1877 

1925 

1976 

2036 
2096 



Met Asn He Lys Asn He Ala Lys Lys Ala ser Ala Leu Thr val Ala 
15 10 15 
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Ala Ala Leu Leu Ala Gly Gly Ala Pro Gin Thr Phe Ala Lys Glu Thr 
20 25 3 " 

Gin Asp Tyr Lys Lys Ser Tyr Gly Phe ser His lie Thr Arg His Asp 
35 40 45 

Met Leu Lys lie Pro Glu Gin Gin Lys Ser Glu Gin Phe Lys val Pro 
50 55 60 

Gin Phe Asp Pro Lys Thr lie Lys Asn lie Pro ser Ala Lys Gly Tyr 
65 70 75 80 

Asn Lys Asn Gly Glu Leu lie Asp Leu Asp Val Trp Asp Ser Trp Pro 
85 90 95 

Leu Gin Asn Ala Asp Gly Thr val Ala Thr Tyr His Gly Tyr Asn Leu 
100 105 110 

val Phe Ala Leu Ala Gly Asp Pro Lys Asp val Asp Asp Thr Ser lie 
115 120 125 

Tyr Leu Phe Tyr Gin Lys Lys Gly Glu Thr Ser lie Asp ser Trp Lys 
130 135 140 

Asn Ala Gly Arg val Phe Lys Asp Ser Asp Lys Phe val Pro Asp Asp 
145 " 150 155 loO 

pro Tyr Leu Lys His Gin Thr Gin Glu Trp ser Gly ser Ala Thr Leu 
165 170 175 

Thr Lys Asp Gly Lys val Arg Leu Phe Tyr Thr Ala Phe Ser Gly Thr 
180 185 190 

Gin Tyr Gly Lys Gin Thr Leu Thr Thr Ala Gin val Asn Phe Ser Gin 
195 200 205 

pro Asp Ser Asp Thr Leu Lys lie Asp Gly Val Glu Asp His Lys Ser 
210 215 220 

val Phe Asp Gly Ala Asp Gly Thr val Tyr Gin Asn val Gin Gin Phe 
225 230 235 240 

lie Asp Glu Gly Asn Tyr Ser ser Gly Asp Asn His Thr Met Arg Asp 
245 250 255 

pro His Tyr val Glu Asp Arg Gly His Lys Tyr Leu val Phe Glu Ala 
260 265 270 

Asn Thr Gly Thr Lys Thr Gly Tyr Gin Gly Glu Asp Ser Leu Phe Asn 
275 280 285 
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Ara Ala Tyr Tyr Gly Gly ser Lys Lys Phe Phe Lys Glu Glu ser Ser 
290 295 300 

Lys Leu Leu Gin Gly Ala Asn Lys Lys Asn Ala ser Leu Ala Asn Gly 
3&5 310 315 «o 

Ala Leu Gly He lie Glu Leu Asn Asn Asp Tyr Thr Leu Lys Lys Val 
325 330 335 

Met Lys Pro Leu lie Ala ser Asn Thr val Thr Asp Glu lie Glu Arg 
340 345 350 

Ala Asn Leu Phe Lys Met Asn Gly Lys Trp Tyr Leu Phe Thr Asp ser 
355 360 365 

Arg Gly ser Lys Met Thr lie Asp Gly He Gly ser Lys Asp lie Tyr 
370 375 380 

Met Leu Gly Tyr val ser Gly ser Leu Thr Gly Pro Phe Lys Pro Leu 
385 390 395 400 

Asn Lys Ser Gly Leu Val Leu His Met Asp Gin Asp Tyr Asn Asp He 
405 410 415 

Thr Phe Thr Tyr Ser His Phe Ala Val pro Gin Lys Lys Gly Asp Glu 
420 425 430 

Val Val lie Thr Ser Tyr lie Thr Asn Arg Gly He Ser Asn Glu His 
435 440 445 

His Ala Thr Phe Ala Pro Ser Phe Leu Leu Lys lie Lys Gly ser Lys 
450 455 460 

Thr ser Val val Lys Asn ser lie Leu Glu Gin Gly Gin Leu Thr yal 
465 470 475 480 

Asn Lys 

<210> 49 

<211> 1669 

<212> DNA 

<213> Bacillus licheniformis 



<220> 
<221> CDS 
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<222> C488) . . C1168) 
<223> 

gcaagaggcg gagagaaaaa acaagtcaag atcgcagacc agatcgaata taaaaacggc 60 

acattgatga cggcttttaa agatcacgag ctcccaggag agaaaatcga ccagtataca 120 

gcgcaaaagc tgcaaaaact gctcagaaaa gttgtcacat ctgaaaaggg gacgggccgg 180 

cgcttcagcg atcttccgta cgatgtagcg ggaaaatcgg gcacagcgca gacaggcagg 240 

acgacagatg acaaaaaaac gctctatcat aaatggtttg ccggttattt tccggcggac 3O0 

aagccgaaat atgcgctcgt cgtcgtccat atggatacgc cggatagcaa ggctgcgaca 360 

aatgccgtat tttatgatat tgttaaaaaa gtatatgaaa ttgaaaagaa ccagacatag 420 

aagaatgcct caggtgatga taaaatagga agcgaggcaa gagggaaaaa ggagtgcaat 480 

aaacttg age gaa aca agg gaa tct cgt ttt gaa aat cgt gat aag cgc 529 
9 9 ser Glu Thr Arg Glu ser Arg Phe Glu Asn Arg Asp Lys Arg 
1 5 10 

agg aaa gcg aat ctt gtg ctt aac att tta ata ggc ate gta ttg gta 577 
Arg Lys Ala Asn Leu Val Leu Asn lie Leu lie Gly lie val Leu val 
15 20 25 30 

tta ate gtt gtc gtt gcc age agt ctg atg atg aac agt ccg aag gag 625 
Leu lie val val val Ala Ser Ser Leu Met Met Asn Ser Pro Lys Glu 
35 40 45 

cag gcg cag caa gat gtc teg aaa aac gat tct gaa cag acg aca gaa 673 
Gin All Gin Gin Xsp val ser Lys Asn Asp Ser Glu Gin Thr Thr Glu 
50 55 60 



gcg cct get tec gac aat aag aaa caa aca tct gat gaa gat gta aaa 721 
Ala pro Ala ser Asp Asn Lys Lys Gin Thr ser Asp Glu Asp val Lys 
65 70 75 

gat gag gac aaa gga aaa age gat tct gcc gat aaa gaa gac age gat 769 
Asp Glu Asp Lys Gly Lys Ser Asp Ser Ala Asp Lys Glu Asp Ser Asp 
80 85 90 

tec gac tea gac aag gat aaa gaa tct get tea gac gag gac aag tea 817 
ser Asp ser Asp Lys Asp Lys Glu Ser Ala ser Asp Glu Asp Lys Ser 
95 K 100 105 110 

aca tea gat gat ccg ttt gaa gga gcc gaa gtg aca gaa ggc got tea 865 
Thr ser Asp Asp pro Phe Glu Gly Ala Glu val Thr Glu Gly Gly Ser 
115 120 125 

age gcc aat gtt gaa aaa acg ate ate aat cct gac tgg gag cct gtc 913 
ser Ala Asn Val Glu Lys Thr lie lie Asn Pro Asp Trp Glu Pro val 
130 135 140 

ggc aca caa cag age gga cag cat ace gca aca tat gat tec tct tea 961 
Gly Thr Gin Gin ser Gly Gin His Thr Ala Thr Tyr Asp ser Ser Ser 
' 145 150 155 

caa gac tgg aag gaa atg ctt gaa gcc att tea tat gcg aca ggg gtt 
Gin Asp Trp Lys Glu Met Leu Glu Ala He Ser Tyr Ala Thr Gly val 
160 165 170 

tct aag gat aac atg acg gtg ate tgg etc gga aac aac ggc age ccg 1057 
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1009 
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ser Lys Asp Asn Met Thr val lie Trp Leu Asn Asn Gly ser Pro 



<210> 


50 


<211> 


227 


<212> 


PRT 


<213> 


Bacillus licheniformis 


<400> 


50 



ser Glu Thr Arg Glu Ser Arg Phe Glu Asn Arg Asp Lys Arg Arg Lys 
1 5 10 15 

Ala Asn Leu Val Leu Asn lie Leu lie Gly lie Val Leu Val Leu He 
20 25 30 

val val val Ala Ser Ser Leu Met Met Asn Ser Pro Lys Glu Gin Ala 
35 40 45 

Gin Gin Asp Val Ser Lys Asn Asp Ser Glu Gin Thr Thr Glu Ala Pro 
50 55 60 

Ala Ser Asp Asn Lys Lys Gin Thr Ser Asp Glu Asp Val Lys Asp Glu 
65 70 75 80 

Asp Lys Gly Lys Ser Asp Ser Ala Asp Lys Glu Asp Ser Asp Ser Asp 
85 90 95 



1105 
1153 



caa gat gcg aaa gga acc att egg gcg aag gac act ggc gtc aaa tac 
Gin Asp Ala Lys Gly Thr He Arg Ala Lys Asp Thr Gly Val Lys Tyr 
195 200 205 

caq gta gec att act tgg gtt gac gga aaa ggc t:gg aag ccg aca aaa 
Gin val Ala lie Thr Trp Val Asp Gly Lys Gly Trp Lys Pro Thr Lys 
210 215 220 

gtt gaa caa ttg aaa taaagaaaaa ageggceggt tgetaaaace gggcgctttt 1208 
val Glu Gin Leu Lys 

tttatgattc ggctttaaaa tgaacgactg cgctgtagtg gatccgtccg tcaataaccg 1268 

ccgtatggtg ggaaaccgaa tggaccctca geaaaatege ctggttgttt teaatctget 1328 

gactgatctt tttttcaagc tcctctaagc tcagtgcctc aaaaaactca attttatctt 1388 

tgatcagatc gaggecgaag ttcataaacc aatcctccat tcgtttcaag tcatttttta 1448 

ttaaagcaga gaagcggccg ggtgacaagg gaaatataac caagectttt ttgtacccaa 1508 

aacgaatgac ttgtggtagg ataagaacta atcaatcgaa taaatcatac tatacttata 1568 

ggaattgtaa aaatagatgg agagtgacga caaaatggga agagagttca ttcctttatt 1628 

tgagaactgg gcaaattctt atgatgatac agtagttggc c 1669 
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ser asd Lys Asp Lys Glu ser Ala Ser Asp Glu Asp Lys Ser Thr ser 
' 100 105 HO 



asd Asp Pro Phe Glu Gly Ala Glu val Thr Glu Gly Gly Ser Ser Ala 
115 120 125 

Asn Val Glu Lys Thr lie lie Asn Pro Asp Trp Glu Pro Val Gly Thr 
130 135 140 

Gin Gin Ser Gly Gin His Thr Ala Thr Tyr Asp Ser Ser Ser Gin Asp 
145 150 155 160 

Trp Lys Glu Met Leu Glu Ala lie Ser Tyr Ala Thr Gly Val Ser Lys 
165 170 175 

Asp Asn Met Thr val He Trp Leu Gly Asn Asn Gly ser Pro Gin Asp 
180 185 190 

Ala Lys Gly Thr He Arg Ala Lys Asp Thr Gly val Lys Tyr Gin val 



195 200 205 

Ala lie Thr Trp val Asp Gly Lys Gly Trp Lys Pro Thr Lys val Glu 
210 215 220 

Gin Leu Lys 
225 

<210> 51 

<211> 17 OO 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (437) . . (1213) 

<223> 

<4O0> 51 i-r\ 

tcccgggttt: actgagatgt gctcgccgtt ttctgcaccg gtgcgtacgg ctacagcatg 60 

gccaacaac* acaaccgcat tccgcgcccg gccgtcgtct ttgtcgagga cggggaagcg 120 

cagctcgtca ttcagagaga gacgtatgag gatatcgtca agctggatct gccgctgaaa 180 

tcgaaagtca aacaataaaa aaatggagat tccctaagag gggggtctcc aattttaatt 240 

caagcacgaa aaacacttcc cggtgatcgg gaggtgtttt ttgttaaaaa gatcatgaca 300 

tgcatagaac agcgaccggg ctaattgtat ataatatcgt gaatttaaca aaaaatttac 360 
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aaaggagatg ataaaggcga tgaccagggt gaaaaggatg agaattgctg atttgttgga 420 

tttagaggcg gagtag atg aaa ccg gcc aaa gta tec eta etc cac cga ttg 472 
z 9 yy y y y Met Lys Pro Ala Lys val Ser Leu Leu His Arg Leu 



qgc aat acg gac ctt cac att aca age acg cgt ttt gac gag cca gcg 
Gly Asn Thr Asp Leu His He Thr Ser Thr Arg Phe Asp Glu Pro Ala 
125 130 135 140 



520 



etc cag tgc ctg aag caa tgt gtc gat tgt tac aca gta gat cgt gtg 
Leu Gin cys Leu Lyi Gin Cys Val Asp cys Tyr Thr val Asp Arg val 
15 20 25 

aca gca ata aac att ttt gtg aat att tta ttg att teg get gtg ate 568 
Thr Ala He Asn lie Phe val Asn lie Leu Leu lie ser Ala val lie 
30 35 40 

tea ttc cca tat tct get gcg gcc cat ggc gca aca cag tec ggc gat 
ser Phe Pro Tyr ser Ala Ala Ala His Gly Ala Thr Gin Ser Gly Asp 
45 50 55 60 



616 



664 



caa tat tea get ttt gaa gaa ttg gag egg aat gaa gat cca get tct 
Gin Tyr ser Ala Phe Glu Glu Leu Glu Arg Asn Glu Asp Pro Ala ser 
65 70 75 

tac cga att acg gag aag aac gca aga gtg ccg atg etc ate atg gcc 712 
Tyr Arg lie Thr Glu Lys Asn Ala Arg val Pro Met Leu lie Met Ala 
80 85 90 

ate cat gga ggc ggc ate gaa ccc gga acg age gaa ate gcc aat gaa 
lie His Gly Gly Gly lie Glu Pro Gly Thr ser Glu lie Ala Asn Glu 
95 100 105 

gtg tec aaa aac tat tec ctg tac ttg ttt gaa ggg ctg aaa tea tea 
val ser Lys Asn Tyr Ser Leu Tyr Leu Phe Glu Gly Leu Lys ser ser 
110 115 120 



760 
808 



gcg 856 

"a 



c 904 

y 



gcg etc gca att act gca age cac cag tat gtc atg teg etc cac gg 
Ala Leu Ala He Thr Ala ser His Gin Tyr Val Met ser Leu His Gl 
145 150 155 

tat tac agt gaa gac cgc gat att aaa gta ggc ggc aca gac cgc get 
Tyr Tyr Ser Glu Asp Arg Asp lie Lys val Gly Gly Thr Asp Arg Ala 
160 165 170 

aaa ate aga ata ttg gtt gat gag ctg aac cgc teg ggg ttt gcc get 
Lys lie Arg lie Leu val Asp Glu Leu Asn Arg ser Gly Phe Ala Ala 
175 180 185 

gaa atg ctg ggg aca gat gac aag tat gcc gga ace cat ccg aat aac 
Glu Met Leu Gly Thr Asp Asp Lys Tyr Ala Gly Thr His Pro Asn Asn 
190 195 200 

ate gcc aac aag teg ctt tec ggg ctg age att cag ctt gaa atg age 
He Ala Asn Lys Ser Leu ser Gly Leu Ser lie Gin Leu Glu Met Ser 
205 210 215 220 

acg ggt ttc cgc aaa tct tta ttc gac egg ttt aca 
Thr GTy Phe Arg Lys Ser Leu Phe Asp Arg Phe Thr 

gcg gcg acg caa aac gaa acg ttt tac cga ttt aca aag ctg ctg aca 1192 
Ala Ala Thr Gin Asn Glu Thr Phe Tyr Arg Phe Thr Lys Leu Leu Thr 
240 245 250 

gat ttt att cat gaa aac tat gaagaagacg gaggggattt cccctctgca 1243 
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952 



1000 



1048 



1096 



eta aaa gac agg 1144 
Leu Lys A||3 Arg 



10294.000.ST25.txt 

Asp Phe lie His Glu ash Tyr 
255 

aaaataaaac acccccttca agtgtgaact gacccgttaa aatgagactt agaaaaaaca 1303 

cctatgctgc ctgtcccctg tattccagtg gggacaggta gtttaatttt gcctgaattc 1363 

gtacatgatt atatcgatac atgtattgat ttacaatttg tactacttta gaattggata 1423 

tagatgctct actttgagcg ttaaatcctt ccgactttag cgaggagtga aaggattcaa 1483 

tgacggcatt atcatggcag tttccttttc gagacatgct tgtggtaatg cctttttctt 1543 

tggccaaatt ctgatatgca tgtgaagtat agacagatcc ctggtcgcta tgaagaagaa 1603 

ccctactggg ttacgtaatt ctaacagctt ccctcaatgt gtctaatact aggttaaata 1663 

tctggctcgt acctattttg taagcactat ttgtgtt 1700 



<210> 


52 


<211> 


259 


<212> 


PRT 


<213> 


Bacillus licheniformis 


<400> 


52 



Met Lys Pro Ala Lys val Ser Leu Leu His Arg Leu Leu Gin Cys Leu 
15 10 15 

Lys Gin Cys val Asp cys Tyr Thr val Asp Arg val Thr Ala lie Asn 
20 25 30 

lie Phe val Asn lie Leu Leu He Ser Ala val lie Ser Phe Pro Tyr 
35 40 45 

ser Ala Ala Ala His Gly Ala Thr Gin Ser Gly Asp Gin Tyr Ser Ala 
50 55 60 

Phe Glu Glu Leu Glu Arg Asn Glu Asp Pro Ala Ser Tyr Arg lie Thr 
65 70 75 80 

Glu Lys Asn Ala Arg Val Pro Met Leu He Met Ala lie His Gly Gly 
7 85 90 95 

Gly lie Glu Pro Gly Thr Ser Glu lie Ala Asn Glu Val ser Lys Asn 
100 105 110 

Tyr Ser Leu Tyr Leu Phe Glu Gly Leu Lys Ser Ser Gly Asn Thr Asp 
115 120 125 

Leu His lie Thr ser Thr Arg Phe Asp Glu Pro Ala Ala Leu Ala lie 
130 135 140 
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Thr Ala ser His Gin Tyr Val Met ser Leu His Gly Tyr Tyr ser Glu 
145 150 155 160 

Asp Arg Asp lie Lys val Gly Gly Thr Asp Arg Ala Lys lie Arg lie 
165 170 

Leu val Asp Glu Leu Asn Arg Ser Gl^ Phe Ala Ala Glu M|t Leu Gly 
Thr Asp Asjj) Lys Tyr Ala Gly Thr His Pro Asn Asn lie Ala Asn Lys 



ser Leu Ser Gly Leu ser lie Gin Leu Glu Met Ser Thr Gly Phe Arg 
210 " 215 220 

Lys ser Leu Phe Asp Arg Phe Thr Leu Lys Asp Arg Ala Ala Thr Gin 
225 230 235 240 

Asn Glu Thr Phe Tyr Arg Phe Thr Lys Leu Leu Thr Asp Phe lie His 
245 250 255 

Glu Asn Tyr 



<210> 53 
<211> 1519 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C472) . . (1026) 

<223> 

cggaatgalg gagcctccat ctttttcaaa aaacagaaag cgcaagtaaa ccaagtcaaa 60 

cgcgacaaat ataatcaaaa acagctgaat cgaattccac aaagaatgag atctgaaaat 120 

ttccagtgca aagcggtgaa tcgttaagaa aatcacaaat cccatttgag caatcacgct 180 

aaagatcatg ccaaccccga taaaccagaa aagaacagac agaatctcca atacctcgaa 240 

ggaaagaaac agctccttat atcttcccca ctctatggca aaaccgacaa tacttgtagt 300 

caaagctccg acacccaata cggaaaagaa aaatcggacg agattacggc ttttcattgt 360 

agacttccca acccctaaat aaaccgctgt aacagcgata ttttgttatg tataaatttt 420 

taaaagacat tcatattaaa ggtaagacga gttttcgaaa ggagcttaag c atg ttc 477 
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Met Phe 
1 



aaa acc gca atg eta teg ata age tgt ttt ctg ttt eta tct gta aca 525 
Lys Thr Ala Met Leu Ser He Ser cys Phe Leu Phe Leu ser val Thr 
5 10 15 

act tat get ccc acg gac caa gca get gag atg gac tat gat caa acc 573 
Ala cys Ala Pro Thr Asp Gin Ala Ala Glu Met Asp Tyr Asp Gin Thr 
20 25 30 

aaa aaa atg gtt gtc gat ata tta aag aca gat gac gga aaa aaa gcg 
Lys Lys Met val val Asp He Leu Lys Thr Asp Asp Gly Lys Lys Ala 
35 40 45 »u 

att caa gaa ata tta aat gat gac aaa tta aat gaa aca ctt gta atg 
He Gin Glu He Leu Asn Asp Asp Lys Leu Asn Glu Thr Leu val Met 
55 60 65 

gat gaa aaa act gtc aaa gaa acc gtt gaa aaa aca atg acc tec aaa 717 
III Glu tys Thr val Lys Glu Thr val Glu Lys Thr Met Thr ser Lys 
70 75 80 

aaa gga get gaa ttt tgg aaa aaa gtc ttt gaa gat cca aaa ttc get 
tys Gly Ala Glu Phe Trp Lys Lys Val Phe Glu Asp Pro Lys Phe Ala 
85 90 95 



621 



669 



765 
813 
861 
909 
957 
1005 



gaa ggc ttt gee aaa aca ctt caa aat gaa cat gaa aaa gtg ctg aaa 
Glu Gly Phe Ala Lys Thr Leu Gin Asn Glu His Glu Lys val Leu Lys 
100 105 HO 

aaa ctg atg aaa gat cct gag tac caa aaa atg ctg atg cag gtc atg 
Lys Leu Met Lys Asp Pro Glu Tyr Gin Lys Met Leu Met Gin val Met 
115 120 125 130 

cag gat cct gaa atg gec aaa aaa tac ggt gaa ctt gtc aga age cag 
Gin Asp Pro Glu Met Ala Lys Lys Tyr Gly Glu Leu val Arg Ser Gin 
135 140 145 

gaa ttc cga age cac ctg cag gaa gtc ata tct gac act ctg aca age 
Glu Phe Arg Ser His Leu Gin Glu val lie ser Asp Thr Leu Thr ser 
150 155 160 

cct ctt tac aga aag cag ttt gaa gag gaa ctg aaa aaa get get get 
pro Leu Tyr Arg Lys Gin Phe Glu Glu Glu Leu Lys Lys Ala Ala Ala 
165 170 175 

gaa age atg aaa gaa gaa atg aaaggcggcg aagaaaaaca aagctgagee 1056 
Glu Ser Met Lys Glu Glu Met 
180 185 

gcttttcatt ccctaaaagc ttcttctgcg gaggaagctt tttttgetet ttaagctttt 1116 

gcgccaatgc tttegtcgat ttttttggcg atatccaaat aaatggcgcc ggtcgggtgg 1176 

ctttcatcat aaaeggaegg egcaaatteg ctgtcatccc aatccggctg ettcagegga 1236 

attttgecca gaattggaac gcctagttcc tetgegaget tttcgcctcc gcctttgccg 1296 

aatacatatt ctttctcgcc tgttttgacg etttegtaat aagecatatt ttcaacgatc 1356 

cccacgattt catgateggt cttcaaggcc atcgcgcccg ctcttgcagc gaeaaacgeg 1416 

gcagtagggt geggegtega cacgatcacc tetttgeage ttggaagcat tgagtgaaca 1476 

teaagegcta catcgcctgt tcccggcggc aggtctaaga taa 1519 
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<210> 54 
<211> 185 
<212> PRT 

<213> Bacillus licheniformis 



<40O> 54 

Met Phe Lys Thr Ala Met Leu Ser He ser Cys Phe Leu Phe Leu Ser 
1 5 10 « 

val Thr Ala Cys Ala Pro Thr Asp Gin Ala Ala Glu Met Asp Tyr Asp 
20 25 30 

Gin Thr Lys Lys Met Val Val Asp He Leu Lys Thr Asp Asp Gly Lys 
35 40 45 

Lys Ala lie Gin Glu He Leu Asn Asp Asp Lys Leu Asn Glu Thr Leu 
50 55 60 

val Met Asp Glu Lys Thr val Lys Glu Thr val Glu Lys Thr Met Thr 
65 70 75 ou 

Ser Lys Lys Gly Ala Glu Phe Trp Lys ljjs val Phe Glu Asp Pro Lys 

Phe Ala Glu Gly Phe Ala Lys Thr Leu Gin Asn Glu His Glu Lys val 
100 105 110 

Leu Lys Lys Leu Met Lys Asp Pro Glu Tyr Gin Lys Met Leu Met Gin 
115 120 125 

val Met Gin Asp Pro Glu Met Ala Lys Lys Tyr Gly Glu Leu val Arg 
130 135 140 

ser Gin Glu Phe Arg Ser His Leu Gin Glu val lie ser Asp Thr Leu 
145 150 155 160 

Thr Ser Pro Leu Tyr Arg Lys Gin Phe Glu Glu Glu Leu Lys Lys Ala 
165 170 175 

Ala Ala Glu Ser Met Lys Glu Glu Met 
180 185 

<210> 55 
<2U> 2404 
<212> DNA 

<213> Bacillus licheniformis 

page 125 



10294.000.ST25.txt 



<220> 

<221> CDS 

<222> (501) (1901) 

<223> 



<4O0> 55 
aaacagcagc 


gccctgacga 


catcctcgtg 


tccttctttt ttcagcttgc 


actccttttt 


60 


catctccatc 


agcatatgtt 


cgactgcggc 


ctgttcacgc agggaaaatg 


cgatgaagtt 


120 


ttgattttcc 


ggaaacggaa 


gaagccgata 


atggctgcac ttcagcaatg 


gttctatgaa 


180 


atcgtgcgag 


aaattaatca 


ggatgcgttc 


gaactcttga acttccgtgc 


ttgacgttcg 


240 


gizggaggtcg 


tggggattga 


tgatgatcat 


cgtgcctttt tecgeggtat 


agaegctttg 


300 


gttaataaaa 


tacgtgcgtt 


ctccgctcag 


cagataatac agttcatagc 


cttcatgaac 


360 


atgcggcgcg 


ttcatctcgg 


taaatccttt 


tetctgeata tattgaatcg 


aaaaagaatg 


420 


ctcggctatg 


aaatatttag 


gatggagcat 


gtegggcatt cctccttgag 


agegttttet 


480 


taacaaacgg 


gagggatcgt 


atg aaa aag tta tgt tgc ctg ate ttg gtc ttg 
Met Lys Lys Leu Cys Cys Leu lie Leu val Leu 
15 10 


533 



gut: ttt tec gcg ggc tgt act cag caa aag gca tea acg gaa gag gac 581 
vaT Phe ser Ala Gly cys Thr Gin Gin Lys Ala ser Thr Glu Glu Asp 
15 20 25 

Q9Q gcg ctt gaa ate aat tgg etc gta ccg etc cac aca ccg cag cct 629 
Gly Ala Leu Glu lie Asn Trp Leu val Pro Leu His Thr pro Gin Pro 
30 35 40 

ccg aaa gag aag gcg ctt gac ate att gaa gac aaa acg aat aca aag 677 
pro Lys Glu Lys Ala Leu Asp lie He Glu Asp Lys Thr Asn Thr Lys 
45 50 55 

cng aag etc ate tgg gtt ccg gat tea aca aaa gaa gag egg ate aat 725 
Leu Lys Leu lie Trp Val Pro Asp ser Thr Lys Glu Glu Arg lie Asn 
60 65 70 75 

aca ace ctt gca age gga aac atg cct aaa gta atg aca ttg cct gat 773 
Thr Thr Leu Ala ser Gly Asn Met Pro Lys val Met Thr Leu Pro Asp 
80 85 90 

ctt: gaa gat tea gcg gtt gtc age gcg ctg cgc teg gga atg ttc tgg 821 
Leu Glu Asp ser Ala val val ser Ala Leu Arg ser Gly Met Phe Trp 
95 100 105 

gaa ate gga ccg tat ttc aaa gac tat ccg aat tta aga aaa ctt gat 869 
Glu lie Gly Pro Tyr phe Lys Asp Tyr Pro Asn Leu Arg Lys Leu Asp 
110 115 120 

aaa act ata ttg aaa aat att teg gtt gat ggc aaa gtt tac ggg att 917 
Lys Thr lie Leu Lys Asn lie Ser val Asp Gly Lys Val Tyr Gly lie 
125 130 135 

tat aga gaa agg ccg atg gee agg cag gga gtc gtg att egg aaa gac 965 

Tyr Arg Glu Arg Pro Met Ala Arg Gin Gly val val lie Arg Lys Asp 
1*0 145 150 155 
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tqq etc gac aat etc gga ttg gaa atg ccg gaa acc gtt gat gac ctt 
Trp Leu Asp Asn Leu Gly Leu Glu Met Pro Glu Thr val Asp Asp Leu 
160 165 170 

tat aaa ata gcg aaa gca ttt aca gaa cag gac ccc gat caa aac gga 
Tyr Lys lie Ala Lys Ala Phe Thr Glu Gin Asp Pro Asp Gin Asn Gly 
175 180 185 

aaa gac gac acg ttc ggt etc gec gac cgc aat gat etc acc ttc gga 
Lys Asp X|g Thr Phe Gly Leu Ala Asp Arg Asn Asp Leu Thr Phe Gly 

gcg ttt aaa acc ctg get teg tac ttt ggc gcg ccg aac gaa tgg gga 
Ala Phe Lys Thr Leu Ala Ser Tyr Phe Gly Ala Pro Asn Glu Trp Gly 
205 210 215 

acg gac gaa gac gga aat etc ttc ccc tat ttt aag cat gag gee tat 
Thr Asp Glu Asp Gly Asn Leu Phe Pro Tyr Phe Lys His Glu Ala Tyr 
220 225 230 235 

aaa gac gca atg gca tac atg aaa aag ctt tat gaa gaa ggc ctg atg 
Lys Asp Ala Met Ala Tyr Met Lys Lys Leu Tyr Glu Glu Gly Leu Met 
240 245 250 

aac agg gac ttt gcg gtg aca age aaa acg cag cag cag gat tta gtg 
Asn Arg Asp Phe Ala val Thr ser Lys Thr Gin Gin Gin Asp Leu Val 
255 260 265 

att cag ggg aaa gcg gga ate tat ate ggc gcg atg age gat gec atg 
He Gin Gly Lys Ala Gly lie Tyr lie Gly Ala Met ser Asp Ala Met 
270 275 280 

cgt gat cag gga etc get ttg aac ccc ggc ttt cag ctt gat 
Arg Asp Gin Gly Leu Ala Leu Asn Pro Gly phe Gin Leu Asp 
290 295 

gca aac egg ate aag ggc ccc gac ggc aag gag cgc aca tgg gcg 
Ala Asn Arg lie Ljjs Gly Pro Asp Gly Lys Glu Arg Thr Trp Ala 



aac ttg 

Asn Leu „ . 

285 290 



ate 
He 
300 



etc ggc ggg cat ggc ggg atg ttc gee att teg aaa tea age gtc aag 
Leu Gly Gly His Gly Gly Met Phe Ala He ser Lys ser ser Val Lys 
0 325 330 



32 



1013 

1061 

1109 

1157 

1205 

1253 

1301 

1349 

1397 

1445 

1493 



act gaa aaa gag gtc aga aaa ate etc gca ttt ttt gac aga ate get 1541 
Thr Glu Lys Glu Val Arg Lys lie Leu Ala Phe Phe Asp Arg lie Ala 
335 340 345 



1589 
1637 
1685 



gaa gaa gac etc aac aat ttg atg ttg tat gga ata gaa ggc gta cac 
Glu Glu Asp Leu Asn Asn Leu Met Leu Tyr Gly lie Glu Gly Val His 
350 355 360 

tat gaa aag aaa ggg ggg age ggc tat ttt cga aag cag gaa aac tac 
Tyr Glu Lys Lys Gly Gly ser Gly Tyr Phe Arg Lys Gin Glu Asn Tyr 
365 370 375 

cat ctg tgg gaa gcg gaa att cag ccg tta aac cag ctg att ggc gtc 
His Leu Trp Glu Ala Glu lie Gin Pro Leu Asn Gin Leu lie Gly val 
380 385 390 395 

aat aaa caa get tta aaa age get gaa gat ccg etc cgc gec aaa aat 1733 
Asn Lys Gin Ala Leu Lys Ser Ala Glu Asp Pro Leu Arg Ala Lys Asn 
400 405 410 

gaa aag ctt gag gag gac aac egg gca ate gca gtc cag aat ccg gec 1781 
Glu Lys Leu Glu Glu Asp Asn Arg Ala lie Ala Val Gin Asn Pro Ala 
415 420 425 

Page 127 



10294.000.ST25.txt 

gaa ccg ctg tat ten gcc gca cag atg gac agg gga aca gaa ttg aag 1829 
Glu Pro Leu Tyr Ser Ala Ala Gin Met Asp Arg Gly Thr Glu Leu Lys 
430 435 440 

aaa ate att gat gac gcc aca ttt caa ttt att etc ggg gaa ate aat 1877 
Lys lie lie Asp Asp Ala Thr Phe Gin Phe lie Leu Gly Glu lie Asn 
445 450 455 

gaa aaa get ttg acc agg cag tec tgaaatggga gaagcatggc ggeggaaaga 1931 
Glu Lys Ala Leu Thr Arg Gin ser 
460 465 

tcatgaaaga actgaatgaa gatctgaaaa aagcaaacta aacagaaaac cctttccatt 1991 

tttttgaaaa ggaaagggtt tttcatcgta ttcgctccaa gttcattttc tttaaattct 2051 

gcaaaataaa caatataatt ccatcatagg acgaaaagga ggaagegata tgcagactgc 2111 

cgttatatat gcacacccaa atccaaacag tttcaacgga gecattttaa atcaagtcat 2171 

aaaggegett gaggaeggta agcattttta tgaegtcatt gatttgtata gagaceggtt 2231 

tgatcccgtt ctattattrtg atgaaaagaa aaggegctea gatatgaatc gcgatccgga 2291 

aactgecgaa tatcgaagaa ttgtcaaaaa cgccgaccat ctgattttca tttatccget 2351 

ttggtggggc ggaatgccag cgatcatgaa aggctttatt gaccgcgttt ttg 2404 



<210> 


56 


<211> 


467 


<212> 


PRT 


<213> 


Bacillus licheniformis 


<400> 


56 



Met Lys Lys Leu cys Cys Leu lie Leu Val Leu val Phe ser Ala Gly 

Cys Thr Gin Gin Lys Ala ser Thr Glu Glu Asp Gly Ala Leu Glu He 
20 25 30 

Asn Trp Leu Val Pro Leu His Thr Pro Gin Pro Pro Lys Glu Lys Ala 
35 40 45 

Leu Asp lie lie Glu Asp Lys Thr Asn Thr Lys Leu Lys Leu lie Trp 
50 55 60 

Val pro Asp Ser Thr Lys Glu Glu Arg lie Asn Thr Thr Leu Ala Ser 
65 70 75 80 

Gly Asn Met Pro Lys val Met Thr Leu Pro Asp Leu Glu Asp Ser Ala 
85 90 95 

Val val ser Ala Leu Arg Ser Gly Met Phe Trp Glu lie Gly Pro Tyr 
100 ~ 105 110 
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Phe Lys Asp Tyr Pro Asn Leu Arg Lys Leu Asp Lys Thr lie Leu Lys 
115 120 125 

Asn He ser val Asp Gly Lys val Tyr Gly He Tyr Arg Glu Arg pro 
130 135 140 

Met Ala Arg Gin Gly val Val lie Arg Lys Asp Trp Leu Asp Asn Leu 
145 150 155 160 

Gly Leu Glu Met Pro Glu Thr Val Asp Asp Leu Tyr Lys lie Ala Lys 
165 170 175 

Ala Phe Thr Glu Gin Asp Pro Asp Gin Asn Gly Lys Asp Asp Thr Phe 
180 185 190 

Gly Leu Ala Asp Arg Asn Asp Leu Thr Phe Gly Ala Phe Lys Thr Leu 
195 200 205 

Ala Ser Tyr phe Gly Ala Pro Asn Glu Trp Gly Thr Asp Glu Asp Gly 
210 215 220 

Asn Leu Phe Pro Tyr Phe Lys His Glu Ala Tyr Lys Asp Ala Met Ala 
225 230 235 240 

Tyr Met Lys Lys Leu Tyr Glu Glu Gly Leu Met Asn Arg Asp Phe Ala 
245 250 255 

val Thr ser Lys Thr Gin Gin Gin Asp Leu Val lie Gin Gly Lys Ala 
260 265 270 

Gly lie Tyr lie Gly Ala Met Ser Asp Ala Met Asn Leu Arg Asp Gin 
275 280 285 

Gly Leu Ala Leu Asn Pro Gly Phe Gin Leu Asp lie Ala Asn Arg lie 
290 295 300 

Lys Gly Pro Asp Gly Lys Glu Arg Thr Trp Ala Leu Gly Gly His Gly 
305 310 315 320 

Gly Met Phe Ala lie ser Lys Ser Ser Val Lys Thr Glu Lys Glu val 
325 330 335 

Arg Lys lie Leu Ala Phe Phe Asp Arg lie Ala Glu Glu Asp Leu Asn 
M 340 345 350 

Asn Leu Met Leu Tyr Gly lie Glu Gly val His Tyr Glu Lys Lys Gly 
355 360 365 

Gly Ser Gly Tyr Phe Arg Lys Gin Glu Asn Tyr His Leu Trp Glu Ala 
370 375 380 
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Glu He Gin Pro Leu Asn Gin Leu lie Gly val Asn Lys Gin Ala Leu 

Lys ser Ala Glu Asp Pro Leu Arg Ala Lys Asn Glu Lys Leu Glu Glu 
405 410 415 

Asp Asn Arg Ala He Ala val Gin Asn pro Ala Glu Pro Leu Tyr Ser 
420 425 430 

Ala Ala Gin Met Asp Arg Gly Thr Glu Leu Lys Lys lie lie Asp Asp 
435 440 445 

Ala Thr Phe Gin Phe He Leu Gly Glu lie Asn Glu Lys Ala Leu Thr 
450 455 460 

Arg Gin ser 
465 

<210> 57 
<211> 1589 
<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (501) . . (1388) 
<223> 

tcccaaaaga aaacggttcg gagagtcgtt acgcccatcc ttgacttaat gcagacaatg 60 

ccggcattcg tttatttact tccggccatc ttctttttca atatcggggt tgtgccgggt 120 

gttgtcgctt ccgttatctt tgcgatgcct ccgacaatcc ggatgacgat cttagggatc 180 

cagcaggtgc ctgaagatct gattgaagct acagaagcat ttggttcaac gacaagccag 240 

cggctcttta aagtgcagct gccgctcgcg acgaaaacca ttctggccgg tatcaatcaa 300 

agcatcatgc ttgctttgtc aatggtcgtt attgcatcaa tggtaggcgc gcccggactc 360 

ggagaagaag tttaccgggc tgtgacccag ctgcaaacgg gtaccggtgt agaaaccgga 420 

cttgcgattg ttattattgc gatcgtactt gaccgggtta cacaaaatat aaaattgaaa 480 

aagagcaggg ggaatgcata atg tgg aaa aag ata gcg gga ate ggc act gca 533 

Met Trp Lys Lys lie Ala cTy lie Gly Thr Ala 

gcg gta etc aca ttg ggt ctg get gee tgc gga age age aat aat aat 581 
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Ala val Leu Thr Leu Gly Leu Ala Ala cys Gly ser Ser Asn Asn Asn 
15 20 25 

gaa aat gcg tea gta ggc gat caa gtc aat tat aaa att ace ggc att 
Glu Asn Ala Ser val Gly Asp Gin Val Asn Tyr Lys lie Thr Gly lie 
30 35 40 

gat cct gga gcg ggc att atg aat gcg acg gac cag gcg etc aag gac 
Asp Pro Gly Ala Gly lie Met Asn Ala Thr Asp Gin Ala Leu Lys Asp 

tac gat etc age aag tgg act gta acg tea gga tea age tea gca atg 
Tyr Asp Leu ser Lys Trp Thr val Thr ser Gly Ser ser Ser Ala Met 
60 65 70 75 

aca gcc gca ttg aaa aaa get tat gac aaa aaa gat ccg ate ate att 773 
Thr Ala Ala Leu Lys Lys Ala Tyr Asp Lys Lys Asp Pro lie lie lie 
80 85 90 

acg ggc tgg acg ccg cat tgg atg ttt gca aaa tac gat ctg aaa tat 
Thr Gly Trp Thr Pro His Trp Met Phe Ala Lys Tyr Asp Leu Lys Tyr 
95 100 105 



gtt acg cgc aaa gi 
val Thr Arg Lys Gly 
125 



tta aaa gat cct aaa ggt tec tac ggc gat gcc gaa gaa ate cat act 
Leu Lys Asp Pro Lys Gly ser Tyr Gly Asp Ala Glu Glu lie His Thr 
HO 115 120 

ga ttc aag gac gac cat ccg ggc gca aac aag ctg 
ily Phe Lys Asp Asp His Pro Gly Ala Asn Lys Leu 
130 135 

etc age caa ttc age tgg aca gag gat gat atg gga gaa gtc atg ctt 
Leu Ser Gin Phe ser Trp Thr Glu Asp Asp Met Gly Glu val Met Leu 
140 145 150 155 

gcc gtt cag gaa ggc aaa aaa ccg gaa gaa get gca gca gac ttc gtg 
Ala val Gin Glu Gly Lys Lys Pro Glu Glu Ala Ala Ala Asp Phe VaT 
160 165 170 



629 



677 



725 



821 



t tec tac ggc gat gcc gaa gaa ate cat act 869 

917 
965 
1013 

aaa aaa cat caa gat eta gtt aag aaa tgg aca aag ggc gtc gat aag 1061 
Lys Lys His Gin Asp Leu val Lys Lys Trp Thr Lys Gly val Asp Lys 
175 180 185 

egg acg gtg aaa aaa tta age teg get atg tgg cat ggg aca gcg aaa 1109 
Arg Thr VaT Lys Lys Leu ser Ser Ala Met Trp His Gly Thr Ala Lys 
190 195 200 

atg cga gca cga atg tea teg caa agt tct tta aga eta ggg ata cag 1157 
Met Arg Ala Arg Met Ser Ser Gin Ser Ser Leu Arg Leu Gly lie Gin 
205 210 215 

cgt acg etc age cca agt aga age agg ccc gat gtg age tgg cat gca 1205 
Arg Thr Leu Ser Pro Ser Arg Ser Arg Pro Asp val ser Trp His Ala 
220 225 230 235 

aaa tgg aag cgt cga tgc ttc act tgc tgc atg get gcc gca acg caa 1253 
Lys Trp Lys Arg Arg Cys Phe Thr Cys Cys Met Ala Ala Ala Thr Gin 

tea aac ata tgc tta aaa ata caa agg caa ata cga aga tat egg tac 1301 
ser Asn lie cys Leu Lys lie Gin Arg Gin lie Arg Arg Tyr Arg Tyr 
255 260 265 

teg cat gac agg cgt aaa aat tgg cct tgt cgt tec gac ata tat gaa 1349 
Ser His Asp Arg Arg Lys Asn Trp Pro Cys Arg Ser Asp He Tyr Glu 
270 275 280 

aga tgt caa ttc aat cga aga ctt gaa aaa ata acg aac aaagccggcg 1398 
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Arq cys Gin Phe Asn Arg Arg Leu Glu Lys lie Thr Asn 
285 290 295 

aacccatctc gccggcttat ttttgccgga aagggataac cgctcatcac ccgaatcctc 1458 

ccggatgcaa aaaaaacatc ctaaaacgtt aaaccgcttt aggatgctgg actcaactga 1518 

agccttccat agcagagaca gcttcggtta ttaatttttc gttttaattt ttccgcccca 1578 

ttttttgaac c 

<210> 58 

<211> 296 

<212> PRT 

<213> Bacillus licheniformis 

<400> 58 

Met Trp Lys Lys lie Ala Gly lie Gly Thr Ala Ala Val Leu Thr Leu 
1 5 10 15 

Gly Leu Ala Ala cys Gly ser Ser Asn Asn Asn Glu Asn Ala ser val 
20 25 30 

Gly Asp Gin val Asn Tyr Lys He Thr Gly lie Asp Pro Gly Ala Gly 
35 40 45 

lie Met Asn Ala Thr Asp Gin Ala Leu Lys Asp Tyr Asp Leu Ser Lys 
50 55 60 

Trp Thr val Thr ser Gly ser Ser ser Ala Met Thr Ala Ala Leu Lys 
65 70 75 80 

Lys Ala Tyr Asp Lys Lys Asp Pro lie He lie Thr Gly Trp Thr Pro 
85 90 95 

His Trp Met Phe Ala Lys Tyr Asp Leu Lys Tyr Leu Lys Asp Pro Lys 
100 105 110 

Gly ser Tyr Gly Asp Ala Glu Glu lie His Thr Val Thr Arg Lys Gly 
115 120 125 

Phe Lys Asp Asp His Pro Gly Ala Asn Lys Leu Leu Ser Gin Phe Ser 
130 135 140 

Trp Thr Glu Asp Asp Met Gly Glu val Met Leu Ala Val Gin Glu Gly 
145 150 155 160 

Lys Lys Pro Glu Glu Ala Ala Ala Asp Phe val Lys Lys His Gin Asp 
165 170 175 
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Leu Val Lys Lys Trp Thr Lys Gly val Asp Lys Arg Thr Val Lys Lys 
180 185 190 

Leu ser Ser Ala Met Trp His Gly Thr Ala Lys Met Arg Ala Arg Met 
195 200 205 

ser ser Gin ser ser Leu Arg Leu Gly lie Gin Arg Thr Leu ser Pro 
210 215 220 

ser Arg Ser Arg Pro Asp Val Ser Trp His Ala Lys Trp Lys Arg Ara 
225 ~ 230 235 *w 

Cvs Phe Thr Cys Cys Met Ala Ala Ala Thr Gin ser Asn lie cys Leu 
7 245 250 255 

Lys lie Gin Arg Gin lie Arg Arg Tgr Arg Tyr Ser His Asg Arg Arg 

Lys Asn Tr^ Pro Cys Arg ser A|g lie Tyr Glu Arg Cg| Gin Phe Asn 

Arg Arg Leu Glu Lys lie Thr Asn 
290 295 

<210> 59 
<211> 1682 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . (1181) 

<223> 

acattagata agcaaaaact tccaaaagaa aagctgcttt ttgcaggaga cggcatcaac 60 

gatacgccgg tcttggcgag agcggatatc ggggttgcca tgggaggcct cggttctgat 120 

gcggcagtcg aagcggctga tattgtgatc atgacggatc agccttcaaa aattgcggaa 180 

gccatcagca ttgccaagcg gacgaggacg attgtctggc agaatattat ttittgcactc 240 

ggcgttaaag gagtttttct catcctgggt gcttttggca tcgcgacgat gugggaagcc 300 

gtcttttcag acgtcggtgt tacccttctg gctgttttaa atgcgatgag ggtattaaaa 360 

gtgaaagaaa tgtaactttt ttaccaccta atgaactgga aattcctttt ftagcatctt 420 

cacgaatgcg gcttgtcttg ttaaaatgaa agaggttatc aaactggcat actaaaaaat 480 
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aagaataatg aggtgtctaa gtg aag aag aaa cag cag tea ccg atg aaa ttt 533 



17 



581 



aca ata att atg aca gtc gtg gtc gtt tut ctg ate ggc gca ctt gtc 
XlS val lie Met Thr val vaT val val Phe Leu He Gly Ala Leu Val 
15 20 25 

ata ate aac aat caa ace caa aat get teg caa ace ttt gat gac aag 
val lie Asn Asn Gin Thr Gin Asn Ala Ser Gin Thr Phe Asp Asp Lys 
30 35 40 

cct tea act gaa gga cag ccg ctt eta ggc aac aaa gat gcg get gta 
pro Ser Thr Glu Gly Gin Pro Leu Leu Gly Asn Lys Asp Ala Ala val 
45 50 55 

acg ate acg gaa ttc gga gat tac aaa tgt ccc age tgc aaa cag tgg 
Thr He Thr Glu Phe Gly Asp Tyr Lys cys Pro Ser cys Lys Gin Trp 
60 65 70 7* 

act gag acc gtc ttt ccg gat ttg aaa aag gat tac ate gat aaa gat 773 
Thr Glu Thr val Phe Pro Asp Leu Lys Lys Asp Tyr lie Asp Lys Asp 
80 85 y U 



629 



677 



725 



821 



869 



caa gtt aat ttt tea tat att aac ttc gtc aat gaa cag cac ggc aga 
Gin val Asn Phe Ser Tyr lie Asn Phe Val Asn Glu Gin His Gly Arg 
95 100 105 

ggc tct gaa ttg age gec etc get tec gag cag gta tgg aag gaa gat 
Gly ser Glu Leu Ser Ala Leu Ala Ser Glu Gin val Trp Lys Glu Asp 
110 115 120 

ccg gat tea ttc tgg aag ttc cat gag gcg ttg tac aag gcg cag cct 917 
pro Asp ser Phe Trp Lys Phe His Glu Ala Leu Tyr Lys Ala Gin Pro 
125 130 135 

gac aat gac acg atg gaa aac gag tgg gcg acg ccg gca aaa ttg gcg 965 
Aip Asn Asp Thr Met Glu Asn Glu Trp AT a Thr Pro Ala Lys Leu Ala 
140 145 150 15 ^ 

gac ate acg gaa gee aat acg aaa ate aaa cgc gat aag ctt gtc age 
Asp lie Thr Glu Ala Asn Thr Lys lie Lys Arg Asp Lys Leu val Ser 
r 160 165 170 

age tta aat gac aaa acg ttc get gag caa tta aaa acg gac aat teg 
ser Leu Asn Asj> Lys Thr Phe Ala Glu Gin Leu Lys Thr Ajjj Asn ser 



1013 



1061 



1109 



etc ate aac aaa tac ggt gta gac teg acg ccg acg ate ttt gtc aac 
Leu lie Asn Lys Tyr Gly val Asp Ser Thr Pro Thr lie Phe val Asn 
190 195 200 

ggc gta aaa ate gac aaa ccg ttt gat tat gac aaa ate aaa gaa acg 1157 
Gly val Lys lie Asp Lys Pro Phe Asp Tyr Asp Lys lie Lys Glu Thr 
205 210 215 

ate gag aaa gag ctg aaa ggc cag tctgatgaaa aataaactgc tttttctgta 1211 
lie Glu Lys Glu Leu Lys Gly Gin 
220 225 

cggcgcctgg ategtctcat taaeggegae gctaggcagc ttgtacttca gcgaaatccg 1271 

caaatttatt ccttgcgaac tgtgctggta teageggatt atgatgtatc cgctcgtgct 1331 

gattctegga attgegacat ttcagggega tgcccgcgtg aaaaaatacg tgetgecgat 1391 

ggcggtgatc ggegcaggea tttccctgat gcactacatg gaacaaaaaa ttcceggatt 1451 
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caacggcatt aaaccgtgtg tcacaggagt gccttgctca gggcagtata tcaattggtt 1511 

cggtttcat:c acgattccgt ttctcgccct tattgcattt attttgatta tcatttttat 1571 

gtgctttctc aaggggaaag acgagtaaaa agagcattgt ctgacaatgc tcttttttta 1631 

tttcttatac atgttcaata gaaaggatgt tataatattt ggaaattatc a 1682 

<210> 60 
<211> 227 
<212> PRT 

<213> Bacillus licheniformis 
<400> 60 

val Lys Lys Lys Gin Gin Ser Pro Met Lys Phe Ala Val lie Met Thr 
15 10 15 

val val val Val Phe Leu lie Gly Ala Leu Val val lie Asn Asn Gin 
20 25 30 

Thr Gin Asn Ala Ser Gin Thr Phe Asp Asp Lys Pro Ser Thr Glu Gly 
35 40 45 

Gin Pro Leu Leu Gly Asn Lys Asp Ala Ala val Thr lie Thr Glu Phe 
50 55 60 

Gly asp xyr Lys Cys Pro Ser Cys Lys Gin Trp Thr Glu Thr Val Phe 
65 70 75 80 

pro Asp Leu Lys L^s Asp Tyr lie Asp Lgs Asp Gin Val Asn Phe Ser 

Tyr lie Asn Phe val Asn Glu Gin His Gly Arg Gly Ser Glu Leu ser 
100 105 110 

Ala Leu Ala ser Glu Gin val Trp Lys Glu Asp Pro Asp ser Phe Trp 
115 120 125 

Lys Phe His Glu Ala Leu Tyr Lys Ala Gin Pro Asp Asn Asp Thr Met 
130 135 140 

Glu Asn Glu Trp Ala Thr Pro Ala Lys Leu Ala Asp lie Thr Glu Ala 
145 150 155 160 

Asn Thr Lys He Lys Arg Asp Lys Leu val Ser ser Leu Asn Asp Lys 
165 170 175 

Thr Phe Ala Glu Gin Leu Lys Thr Asp Asn Ser Leu He Asn Lys Tyr 
180 185 190 
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Gly val Asp ser Thr pro Thr He Phe val Asn Gly val Lys lie Asp 
7 195 200 205 

Lys Pro Phe Asp Tyr Asp Lys He Lys Glu Thr lie Glu Lys Glu Leu 
210 215 220 



Lys Gly Gin 
225 

<210> 61 

<211> 2308 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . (1805) 

<223> 



<400> 61 

ttttgttttc gacgacatag ttgcgtgagg acggcacgag tgtagtgaaa gaaagcaaaa 

aaaacaaaag cacacgaggc cacgcgagga acgacccagg cagcgggcag ggaggcggac 

ggcagcaaga cggcgtgcaa gcaaaaagac gaaagtgcat cagtcaaaga aaggaaacaa 

gcaggaagat agtgaacggg gcgtaccagg atcaactcac acccaccccc agatcccggc 

agtccgttaa cccatgacca gtatgtatat accccggcac aagaccattc attttcaccc 

catagccgat tttttcattt cctcccattt caccaccaca ttcagagtcc gttctctcat 

tcgttcataa caatcgacag ggcatttgtc ataacatttc acaatggtgt cccaaacaat 

agcagcacaa tatgttgttt tctgtatttt tatagcatat attagttttt gtgaaaaaat 

tttgatggta ggtgcaattg atg aaa agg ttt ttt agt gta ata att tta ggc 

Met Lys Arg Phe phe ser val lie lie Leu Gly 
15 10 

gcc ctg ttg ctg etc ggg aca tct gcg cca ate gaa gcg gca gac tac 
Ala Leu Leu Leu Leu Gly Thr Ser Ala Pro He Glu Ala Ala Asp Tyr 
15 20 25 



gga cgc gac gtc etc ggc tea aaa gac ggc tgg ggc get tat gga aaa 
Gly Arg Asp val Leu Gly ser Lys Asp Gly Trp Gly Ala Tyr Gly Lys 
30 35 40 

gga acg acc gga ggc get gac get tct tct gat cag gta tat acg gtc 
Gly Thr Thr Gly Gly Ala Asp Ala Ser ser Asp Gin Val Tyr Thr Val 
45 50 55 

aaa aac cgc aag cag ctt gtt gag gca tta ggg gga gac aat aaa aag 
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60 
120 
180 
240 
300 
360 
420 
480 
533 

581 

629 

677 

725 



773 
821 
869 
917 
965 
1013 
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Lys Asn Arg Lys Gin Leu val Glu Ala Leu Gly Gly Asp Asn Lys Lys 
60 65 70 75 

aac age gaa aat gat acg ccg aag ate ate tat gtg aag gga aca ate 
Asn ser Glu Asn Asp Thr Pro Lys lie lie Tyr val Lys Gly Thr lie 
30 8 5 

aat ctt agt gtt gat gat gac aac aat cct tta ggc tat gaa gat tat 
Asn Leu ser val Asp Asp Asp Asn Asn Pro Leu Gly Tyr Glu Asp Tyr 
95 100 105 

aaa gac ccc gaa tat teg ate gaa gcg tat etc aaa get tat gat ccg 
lvs Asp Pro Glu Tyr ser lie Glu Ala Tyr Leu Lys Ala Tyr Asp Pro 
y 110 115 120 

aag aaa tgg ggg aaa aag gag ccg aca gga aag ctt gaa gag gca agg 
lvs lvs Trp Gly Lys Lys Glu Pro Thr Gly Lys Leu Glu Glu Ala Arg 
* 125 130 135 

etc cgc teg aaa gat aat caa aag gaa egg gtc ttg ate aga gtc ggt 
Leu Arg Ser Lys Asp Asn Gin Lys Glu Arg Val Leu He Arg val Gly 
140 145 150 155 

teg aac aca acg att ate ggg etc gga gat gat gcg aaa ate gtc ggc 
ser Asn Thr Thr lie lie Gly Leu Gly Asp Asp Ala Lys lie val Gly 
160 165 170 

gga ggc ctt tat gtc aaa aac gcg gaa aac gtc att ate cgc aat ate 
Gly Gly Leu Tyr Val Lys Asn Ala Glu Asn Val He He Arg Asn lie 
' 175 180 185 

gaa ttc gaa aac gcg tac gat ttc ttc cct ggc tgg gat ccg acg gat 
Glu Phe Glu Asn Ala Tyr Asp Phe Phe Pro Gly Trp Asp Pro Thr Asp 
190 195 200 

ggg age age ggt aac tgg aat tea gaa tat gac aac ctg ctg ate gaa 
Gly ser Ser Gly Asn Trp Asn Ser Glu Tyr Asp Asn Leu Leu He Glu 
205 210 215 

atg tec aaa aat att tgg ate gac cac tgc tea ttc aat gac gga gat 
Met ser Lys Asn lie Trp lie Asp His cys Ser Phe Asn Asp Gly Asp 
220 225 230 235 

cag cct gat gag ctg act gaa acg cat ttc ggg cgc gaa ttc cag cat 
Gin pro Asp Glu Leu Thr Glu Thr his Phe Gly Arg Glu Phe Gin His 
240 245 250 

cac gac gga ctg ctt gat ate aaa aag cag teg gat ttc att acg gtg 
His Asp Gly Leu Leu Asp lie Lys Lys Gin ser Asp Phe lie Thr val 
255 260 265 

tea tac age ata ttt tea gga cat tct aaa aac acg att ate gga tea 
ser Tyr Ser He Phe ser Gly His ser Lys Asn Thr lie lie Gly Ser 
270 275 280 

age gac age tac aaa gca gac aac ggg cat tta agg gtg aca ttc cac 
Ser asp ser Tyr Lys Ala Asp Asn Gly His Leu Arg Val Thr Phe His 
285 290 295 

cac aat etc tac gaa aat ata aaa gag egg gca ccg cgc gtc cgc tac 1445 
His Asn Leu Tyr Glu Asn He Lys Glu Arg Ala pro Arg val Arg Tyr 
300 305 310 315 

gga aaa gtg cac att tac aac aac tat ttt aaa age acg aaa gac age 
Gly Lys val His lie Tyr Asn Asn Tyr phe Lys Ser Thr Lys Asp Ser 
320 325 330 



1205 
1253 
1301 
1349 
1397 



1493 



tac aat tat tea tgg ggc gta ggc tat tct tea aaa att tat get gag 1541 
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1589 



1637 



1685 
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TVr Asn Tyr Ser Trp Gly Val Gly Tyr Ser Ser Lys lie Tyr Ala Glu 
335 340 345 

gac aac tac ttt gac ctg ccg gaa gga acg aag cct caa aaa ctg atg 
asd Asn Tyr Phe Asp Leu Pro Glu Gly Thr Lys Pro Gin Lys Leu Met 
350 355 360 

aag gtc ttt aaa ggt gac get tta tat gaa aaa gat acg ate gta aac 
lvs val Phe Lys Gly Asp Ala Leu Tyr Glu Lys Asp Thr lie val Asn 
365 370 375 

aac caa aaa age gtc gca aaa att gat gtt gtc age aca tac aac aaa 
Asn Gin Lys ser val Ala Lys lie Asp Val Val ser Thr Tyr Asn Lys 
380 385 390 395 

gca aac aat gcg tct att aaa aaa teg gee ggc tgg aag ccg acg ctg 
Ala Asn Asn Ala Ser lie Lys Lys Ser Ala Gly Trp Lys Pro Thr Leu 
400 405 410 

ttt gaa aaa ate gac gac gca gaa gat gtg ccg gca ate gtt gaa gcg 1781 
Phe Glu Lys He Asp Asp Ala Glu Asp val Pro Ala lie val Glu Ala 
415 420 425 

cac gca ggc gca gga aaa ctg aag taatcaagca aageggacat gcagatgatg 1835 
His Ala Gly Ala Gly Lys Leu Lys 
430 435 

teegcttttt tgttcaggta tettgeaatg caaaatagtg tatgttatca ttcgtgtatc 1895 

ttgtattgca agatacataa aagaggtggc ttatgagttc aacgeaaatg ctgaaaggga 1955 

ttttagaagg atgtctgctt geegttatat cagaagggga gatataegge tatgaaatga 2015 

caaaggtget tgegggatae ggtttttcgg atatcagega aggaagcatc tatccgattc 2075 

tcctccgcat gcaaaaggaa aaatgggtgg agaccgaact aaaaeggteg gcgagcggcc 2135 

cgaagagaaa atattacaga cttacacccc ttggagaagc ggagcttcaa tegttcateg 2195 

accgttggaa agcattatcc gggaaegtea atgeactget cgaaaaaaaa ctgaaggaga 2255 

agtgaaactg tgctatcaaa ggacatgcaa aacgtattgg acgagatgag aat 2308 

<210> 62 
<211> 435 
<212> PRT 

<213> Bacillus licheniformis 
<400> 62 

Met Lys Arg Phe Phe ser val lie lie Leu Gly Ala Leu Leu Leu Leu 
15 10 15 

Gly Thr ser Ala Pro He Glu Ala Ala Asp Tyr Gly Arg Asp val Leu 
20 25 30 

Gly ser Lys Asp Gly Trp Gly Ala Tyr Gly Lys Gly Thr Thr Gly Gly 
35 40 45 
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Ala Asp Ala ser ser Asp Gin val Tyr Thr val Lys Asn Arg Lys Gin 
50 55 60 

Leu val Glu Ala Leu Gly Gly Asp Asn Lys Lys Asn Ser Glu Asn Asp 
65 70 75 80 

Thr Pro Lys He lie Tyr Val Lys Gly Thr lie Asn Leu Ser Val Asp 
85 90 95 

Asp Asp Asn Asn Pro Leu Gly Tyr Glu Asp Tyr Lys Asp Pro Glu Tyr 
100 105 110 

ser lie Glu Ala Tyr Leu Lys Ala Tyr Asp Pro Lys Lys Trp Gly Lys 
115 120 125 

Lys Glu Pro Thr Gly Lys Leu Glu Glu Ala Arg Leu Arg Ser Lys Asp 
130 135 140 

Asn Gin Lys Glu Arg Val Leu He Arg val Gly ser Asn Thr Thr lie 
145 150 155 160 

lie Gly Leu Gly Asp Asp Ala Lys lie val Gly Gly Gly Leu Tyr val 
165 170 175 

Lys Asn Ala Glu Asn val lie lie Arg Asn He Glu Phe Glu Asn Ala 
180 185 190 

Tyr Asp Phe Phe Pro Gly Trp Asp Pro Thr Asp Gly Ser Ser Gly Asn 
195 200 205 

Trp Asn Ser Glu Tyr Asp Asn Leu Leu lie Glu Met Ser Lys Asn lie 
K 210 215 220 

Trp lie Asp His Cys Ser Phe Asn Asp Gly Asp Gin Pro Asp Glu Leu 
225 230 235 240 

Thr Glu Thr His Phe Gly Arg Glu Phe Gin His His Asp Gly Leu Leu 
245 250 255 

Asp lie Lys Lys Gin ser Asp Phe lie Thr Val ser Tyr Ser lie Phe 
260 265 270 

ser Gly His ser Lys Asn Thr He He Gly ser Ser Asp Ser Tyr Lys 
275 280 285 

Ala Asp Asn Gly His Leu Arg val Thr Phe His His Asn Leu Tyr Glu 
290 295 300 

Asn lie Lys Glu Arg Ala pro Arg val Arg Tyr Gly Lys val His He 
305 310 315 320 
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Tyr Asn Asn Tyr Ph| Lys ser Thr i_ys Asg ser Tyr Asn Tyr |er Trp 

Glv val Gly Tyr ser Ser Lys He Tyr Ala Glu Asp Asn Tyr Phe Asp 
340 345 350 

Leu Pro Glu Gly Thr Lys Pro Gin Lys Leu Met Lys Val Phe Lys Gly 
355 360 3o> 

asp Ala Leu Tyr Glu Lys Asp Thr lie val Asn Asn Gin Lys Ser Val 
370 375 380 

Ala Lys lie Asp val val ser Thr Tyr Asn Lys Ala Asn Asn Ala Ser 
385 390 395 w« 

He Lys Lys Ser Ala Gly Trp Lys Pro Thr Leu Phe Glu Lys lie Asp 
405 410 415 

asp Ala Glu Asp Val Pro Ala lie val Glu Ala His Ala Gly Ala Gly 
420 425 430 

Lys Leu Lys 
435 

<210> 63 
<211> 1856 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C465)..C1358) 

<223> 

tgtaaacggg aggaggtatt ctggaggaca tgataggtaa gccggggtga tagtcacagt 60 

aaatagggag attataacat agagaagatg cagatcagtg atggggaggg cgaagataac 120 

acacgaggaa gacgcggaat aaggaggaac atagtgacgc agggtgaacg gtagggaggg 180 

tggcaaatag tagtatgata tttgaaagac gggtcccgta cgaaatcggt gaaaaacaaa 240 

ggcggaaaaa cgaagtacaa gccgtatgtt tcaaaagcgc tttatgatgc caataagaag 300 

ctggaccgcg ataaagacaa aattgcctgt gagcgctgat atatccaaaa aaagatctct 360 

gccaagggat ctttttttgt ttatcaggaa atttatgaaa attaaagact gctgaaacat 420 

aatcttaaca gtgcgaacct atactttggc aagagaagag caaa agg gga gtg gat 476 
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Arg Gly val Asp 

gat gtg tea get tta ttc aaa aaa ttg atg tta tct tea ttg ate ggg 
asp Val ser Ala Leu Phe Lys Lys Leu Met Leu ser ser Leu He Gly 
5 10 15 20 

gtt tec ate ggg tea gcg ctg ttt gca ccg aat gcg ggt gca caa gag 
val ser He Gly Ser Ala Leu Phe Ala Pro Asn Ala Gly Ala Gin Glu 
25 30 35 

ccg gcg gtg aag cct aaa aaa gtg gat gtc att gca cac aga ggc get 
pro Ala val Lys Pro Lys Lys val Asp val He Ala His Arg Gly Ala 
40 45 50 

teg gga tat gcg ccg gaa aac acg atg get get ttt gat aaa gcg 
Ser Gly Tyr Ala Pro Glu Asn Thr Met Ala Ala Phe Asp Lys Ala 
55 60 65 

cag atg aaa gca gat tat ate gag ctg gat gtt caa atg tec aaa gac 
Gin Met Lys Ala Asp Tyr lie Glu Leu Asp Val Gin Met Ser Lys Asp 
70 75 80 

qqg gag ctt gtc ate att cac gat acg ace gta aac cgt acg aca gat 
Gly Glu Leu val lie lie His Asp Thr Thr val Asn Arg Thr Thr Asp 
85 90 95 100 

att gac tea gtg ctg ccg gtt gee gta aag gat ttg acg ctt gee gag 
He Asp Ser val Leu Pro Val Ala val Lys Asp Leu Thr Leu Ala Glu 
105 110 115 

ctg cgc aag ctt gat gec ggc age ttc ttc ggt ccg cag ttc gca gga 
Leu A?g Lys Leu Asp Ala Gly Ser Phe Phe Gly Pro Gin Phe Ala Gly 
120 125 130 



524 
572 
620 



ctt 668 
Leu 



716 
764 
812 
860 
908 
956 



gag cgc att ccg aca ttt gaa gaa gtg ctt gac egg tat aaa ggg aag 
Glu Arg He Pro Thr Phe Glu Glu val Leu Asp Arg Tyr Lys Gly Lys 
135 140 145 

gtc gga atg ctg ate gaa ttg aaa gag cct gca cgc tat ccg gga ate 
val Gly Met Leu lie Glu Leu Lys Glu Pro Ala Arg Tyr Pro Gly lie 
150 155 160 

gaa gga aaa gtg tea gca gca ttg aaa gag egg aga atg gat aag cct 1004 
Glu Gly Lys val ser Ala Ala Leu Lys Glu Arg Arg Met Asp Lys Pro 
165 170 175 180 

aaa aac gga aaa ate att gta caa teg ttt gat ttt aac tct gtc tat 
Lys Asn Gly Lys lie He val Gin ser phe Asp Phe Asn Ser yal Tyr 
185 190 195 

aaa att cat cag ctg ctt cca teg atg ccg aca ggt gtc ttg acg tea 
Lys lie His Gin Leu Leu Pro Ser Met Pro Thr Gly val Leu Thr Ser 
7 200 205 210 

aaa gcg gcg gac tta aca gat gca aag ctt aag gaa ttt tec ggc tat 
Lys Ala Ala Asp Leu Thr Asp Ala Lys Leu Lys Glu Phe Ser Gly Tyr 
215 220 225 

gec aaa tac gtg aac gec aac ttg aaa aat gtg gee get gat cct acg 
Ala Lys Tyr Val Asn Ala Asn Leu Lys Asn Val Ala Ala Asp Pro Thr 
230 235 240 

ctt gtg ccg aga att cat gcg etc ggc atg aag ata cgc cct tgg ace 
Leu val Pro Arg lie His Ala Leu Gly Met Lys lie Arg Pro Trp Thr 
245 250 255 260 

gtc cgc tec cgc gat gaa gtg cct ccg eta tea agg ccc gcg tgg aac 
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1340 
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val Arg Ser Arg Asp Glu val Pro Pro Leu Ser Arg Pro Ala Trp Asn 
265 270 275 

ggg att gtg aca aaa ctt tec cga eta ttg ttc caa aaa agt acg gga 
Gly lie val Thr Lys Leu Ser Arg Leu Leu Phe Gin Lys Ser Thr Gly 

gec cca ata aaa aac cct gaagtttgct ttgaagggct ttttaattta 
Ala Pro lie Lys Asn Pro 
295 

aaaataaaaa tggggcttaa aacaaaaaag gttaacgtta aegggtttat cgttcccccc 1448 

gatttttttt gggacacctg ggaaaaaegg gtataaacct ttgggggccc tttttggggg 1508 

ccttaaaaat tttgaaattt gccccggggg ccctccttgt ggccggaggg gggaaaattt 1568 

ttttztttatt ccggggtttt tatagggggg caaaatttta aacccccttt tctctcaaaa 1628 

aaaaaaaccc gggggttttt ttttttgggt actgccgccg atgaccttac atatgggctg 1688 

aactgeaaaa acaatggaag aggaaaacct gcaggcccgc ategtctcat tcagcgttga 1748 

tcccgaaaat gatacgectg aaaaattgaa gaaatttgcg gccaactacc cgctcagttt 1808 

tcaaaattgg gactttttaa ccggatactc gcaggaagaa atcgaaaa 1856 

<210> 64 

<211> 298 

<212> PRT 

<213> Bacillus licheniformis 



<40O> 64 

Arg Gly Val Asp Asp Val ser Ala Leu Phe Lys Lys Leu Met Leu Ser 
1 5 10 15 

Ser Leu lie Gly Val Ser lie Gly Ser Ala Leu phe Ala Pro Asn Ala 
20 25 30 

Gly Ala Gin Glu Pro Ala val Lys Pro Lys Lys val Asp val lie Ala 
35 40 45 

His Arg Gly Ala ser Gly Tyr Ala Pro Glu Asn Thr Met Ala Ala Phe 
50 55 60 

Asp Lys Ala Leu Gin Met Lys Ala Asp Tyr He Glu Leu Asp Val Gin 
65 70 75 80 

Met Ser Lys Asp Gly Glu Leu Val lie lie His Asp Thr Thr val Asn 
85 90 95 

Arg Thr Thr Asp lie Asp Ser Val Leu Pro Val Ala Val Lys Asp Leu 
100 105 110 



page 142 



lO294.000.ST25.txt 
Thr Leu Ala Glu Leu Arg Lys Leu Asp Ala Gly Ser Phe Phe Gly Pro 
115 120 125 

Gin Phe Ala Gly Glu Arg lie Pro Thr Phe Glu Glu val Leu Asp Arg 
130 135 140 

Tvr Lys Gly Lys val Gly Met Leu lie Glu Leu Lys Glu Pro Ala Arg 
145 150 155 loo 

Tyr Pro Gly lie Glu Gly Lys Val ser Ala Ala Leu Lys Glu Arg Arg 
165 170 175 

Met Asp Lys Pro Lys Asn Gly Lys lie lie Val Gin Ser Phe Asp Phe 
180 185 190 

Asn Ser Val Tyr Lys He His Gin Leu Leu Pro Ser Met Pro Thr Gly 
195 " 200 205 

val Leu Thr ser Lys Ala Ala Asp Leu Thr Asp Ala Lys Leu Lys Glu 
210 215 220 

Phe Ser Gly Tyr Ala Lys Tyr Val Asn Ala Asn Leu Lys Asn Val Ala 
225 230 235 *w 

Ala Asp Pro Thr Leu val Pro Arg He His Ala Leu Gly Met Lys He 
245 250 255 

Arg Pro Trp Thr val Arg ser Arg Asp Glu Val Pro Pro Leu Ser Arg 
260 265 270 

pro Ala Trp Asn Gly lie val Thr Lys Leu Ser Arg Leu Leu Phe Gin 
275 280 285 

Lys Ser Thr Gly Ala Pro lie Lys Asn Pro 
290 295 

<210> 65 

<211> 1768 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C501) . . C1265) 

<223> 
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gcgtttcgcg atatcaatct cgactacatc aaagtcccgg tggatgcctc agaaaagatg 60 

aacgatcaat tgatggacaa attggagcca tatccatatg atcagctgaa agattttaaa 120 

acggcctatt tggcaggcta catcgctgaa aaatataatt acgatgatga agagcttttt 180 

ccgcgggcga aaagcaaaat cagcggctac atcgagtcat atatcgattc caccctgtcc 240 

gggtacagct cagtcgatgt gaaaacgaaa cacgtcgata cacaaaaagt gaaaagcttg 300 

tatgtgcttt tgcccgtctg gatggtcaat tacaactaca aacaaaagga ttacatcttt 360 

gccatgaacg gacaaacggg aaaagtcgtc ggcaagccgc cgatcagctc atttaaagaa 420 

aaaatgtggt tcagcgggct ggccgtctcc atatttgcac tctggaaaat cattgctgct 480 

gtaatgggag gcggggcgtg atg aga agt tta ttg aga age gcg atg ate tta 533 
3 T-<t«»i-yaaay y M y«y (net Arg Ser Leu Leu Arg Ser Ala Met lie Leu 

1 5 10 

581 
629 



tgt atg att ttc ctt gtc ttc ate cct ata gee tec ggt gcg gca gee 
Cys Met He Phe Leu Val Phe He pro lie Ala ser Gly Ala Ala Ala 
15 20 25 

tct gaa cag aag egg ttt gtt tat gat gaa gee ggg ctt ctg ace aaa 
ser Glu Gin Lys Arg Phe Val Tyr Asp Glu Ala Gly Leu Leu Thr Lys 
30 ~ 35 40 

cag gaa ate gag aag ctg gaa acg ctg gca gee aaa ttg ggc gee gaa 
Gin Glu lie Glu Lys Leu Glu Thr Leu Ala Ala Lys Leu Gly Ala Glu 
45 50 55 



cat aga gaa gtc tat ctt gec ggc ttt aaa aag get gaa gaa tat ttg 
His Arg Glu val Tyr Leu Ala Gly^ Phe Lys Lys Ala Glu Glu Tyr Leu 



110 115 



acg tgg ttt caa ttg ctt gtt teg gca gtc ate gcg gga att gec gtc 
Thr Trp Phe Gin Leu Leu val ser Ala val lie Ala Gly lie Ala val 
175 180 185 

gec att atg aaa tac aat tea ggc ggc aaa gtg aca gta agt gca age 
Ala lie Met Lys Tyr Asn Ser Gly Gly Lys Val Thr Val Ser Ala Ser 
190 195 200 



677 



725 



773 



egg gag acc gac ttt ate att gtg acg ace aat gat aca aac ggc cgc 
Arg Glu Thr Asp Phe He He val Thr Thr Asn Asp Thr Asn Gly Arg 
60 65 70 75 

gat gta aag aaa tat gcg gag gac ttc tat gac gaa aaa gcg ccc ggc 
Asp val Lys Lys Tyr Ala Glu Asp Phe Tyr Asp Glu Lys Ala Pro Gly 
80 85 90 

tac cag aag aag cac gga aat gca gee gta tta acg gta gat atg gag 821 
Tyr Gin Lys Lys His Gly Asn Ala Ala val Leu Thr val Asp Met Glu 
qi 100 105 



869 



aat gac gec agg ctg gac aaa att aga gaa aaa ate acg ccg gat ata 917 
Asn Asp Ala Arg Leu Asp Lys He Arg Glu Lys lie Thr pro Asp lie 
125 130 135 

tec gac aag cat tat gag gee gca ttc gaa atg ttt atg aag gcg gcg 
ser Asp Lys His Tyr Glu Ala Ala Phe Glu Met Phe Met Lys Ala Ala 
140 145 150 155 

cat gat gat atg gag aag aaa ccg tgg gcg gac age ate ttt ttt aag 
His Asp Asp Met Glu Lys Lys Pro Trp Ala Asp Ser He Phe Phe Lys 
160 165 170 



965 
1013 
1061 
1109 
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<210> 


66 


<211> 


255 


<212> 


PRT 


<213> 


Bacillus licheniformis 


<400> 


66 



Met Arg ser Leu Leu Arg Ser Ala Met lie Leu Cys Met lie Phe Leu 
15 10 15 

val Phe lie pro lie Ala ser Gly Ala Ala Ala ser Glu Gin Lys Arg 
20 25 30 

Phe val Tyr Asp Glu Ala Gly Leu Leu Thr Lys Gin Glu lie Glu Lys 
35 40 45 

Leu Glu Thr Leu Ala Ala Lys Leu Gly Ala Glu Arg Glu Thr Asp Phe 
50 55 60 

lie lie val Thr Thr Asn Asp Thr Asn Gly Arg Asp Val Lys Lys Tyr 
65 70 75 80 

Ala Glu Asp Phe Tyr Asp Glu Lys Ala Pro Gly Tyr Gin Lys Lys His 
85 90 95 

Page 145 
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act tat atg aac ggt gat acg tec gga gtg ate aga aat aat gac gaa 
Thr Tyr Met Asn Gly Asp Thr ser Gly val lie Arg Asn Asn Asp Glu 
205 210 215 

tac ate aga acg acc gtc aca aaa cag aga aaa ccg tec aat aat aaa 1205 
Tyr lie Arg Thr Thr val Thr Lys Gin Arg Lys Pro ser Asn Asn Lys 
220 225 230 235 

aac tea ggc ggc gga acg acg age gga ggc cat teg cac age ggc age 1253 
ser ser Gly Gly Gig Thr Thr ser Gly Gl^ His ser His ser Gig ser 



1305 



egg gga age ttt tagaaaggga aaggaagagc ttaaatggtg ttttttagaa 
Arg Gly ser phe 

ateaatttge aaatgtagta gagtgggatg aatttcgega tgatatgatt ttctataaat 1365 

ggaacaaccg cgaaatcaaa aaggggagee ggctgatcat tcgccccggt caggatgecg 1425 

tctttttaaa caaeggaaaa attgaaggea ttttccagga tgagggegae tatgatattg 1485 

aatccgaaat tattcctttt ttatccactt taaaaggttt taaatttggc tttaacagcg 1545 

ggatgegege cgaagtcctg tttgtcaaca cgaaggaatt tacegtcaag tgggggacga 1605 

agaatgecat caatatcccg getgeaggae ttcegggegg catgccgatc agggegaacg 1665 

gaagatttaa ctttaaggtg aatgattatg tegcattaat cgataaaatt gccggtgtga 172 5 

aagatcagta tgttgtggaa gatatcaaaa tacggatcac ate 1768 



10294 . 000 . ST25 . txt 

Gly Asn Ala Ala Val Leu Thr val Asp Met Glu His Arg Glu val Tyr 
y 100 105 110 

Leu Ala Gly Phe Lys Lys Ala Glu d u Tyr Leu Asn Asp Ala Arg Leu 
115 120 125 

Asp Lys lie Arg Glu Lys lie Thr Pro Asp He ser Asp Lys His Tyr 
130 135 140 

Glu Ala Ala Phe Glu Met Phe Met Lys Ala Ala His Asp Asp Met Glu 
145 150 155 160 

lvs Lys Pro Trp Ala Asp Ser lie Phe Phe Lys Thr Trp Phe Gin Leu 
165 170 175 

Leu Val Ser Ala val lie Ala Gly He Ala val Ala lie Met Lys Tyr 
180 185 190 

Asn Ser Gly Gly Lys Val Thr Val Ser Ala Ser Thr Tyr Met Asn Gly 
195 200 205 

Asp Thr Ser Gly val lie Arg Asn Asn Asp Glu Tyr lie Arg Thr Thr 
210 215 220 

val Thr Lys Gin Arg Lys Pro Ser Asn Asn Lys Ser ser Gly Gly Gly 
225 230 235 240 

Thr Thr Ser Gly Gly His Ser His Ser Gly Ser Arg Gly Ser phe 
245 250 255 

<210> 67 
<211> 2206 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C501) . . C1703) 
<223> 



<400> 67 

tctcccggag ttcttcccaa taggatacct cttcgtactc caaatgctcg atcggcgcac 

cggtaataat catgccgtcg aattttcggt ccctgattga agaaaaagtt gtataaaact 

gttccaaatg ctgccttggt gtatgttttg gcgtgtgtgt agacggtatt aaaaaagtga 
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aatatacctg taaaggagaa ttcccgagca tcctgagcag ctgtgtctcg gtcttgattt 240 

tctgcggcat cagattaaga atcacaatat ttaaaggtct gatgtcctga tgaaaagccc 300 

gtt-tttcatc catgacaaaa atattttcac tttcaagaat ctgctttgct ggcaaattga 360 

taggtatgtt gataggcaac acgccacctc cggttttctc cgctgatttt tcttcatatc 420 

ggagcgacag tcgtgcgtta agctggcagc tgacatcgta tgaattaaaa ggaatcttga 480 

acaactgccg gccgaaggtg atg ttt tat gac ttg gaa ttt gcc gat ata eta 533 

Met Phe Tyr Asp Leu Glu Phe Ala Asp lie Leu 
15 10 



acg 
Thr 


ccg 
pro 


etc 
Leu 


cgc 
Arg 
15 


gaa 
Glu 


cag 
Gin 


ctt 
Leu 


cag 
Gin 


ttc 
Phe 
20 


tgc 
cys 


ctg atg att gaa gcg ggt 
Leu Met He Glu Ala Gly 
25 


581 


gcg 
Ala 


gga 

Gly 


atg 
Met 
30 


aac 
Asn 


acg 
Thr 


act 
Thr 


gaa 
Glu 


cag 
Gin 

35 


ttt 
Phe 


gag 

Glu 


age tta ttt aaa aac agg 
Ser Leu Phe Lys Asn Arg 
40 


629 


ccg 
Pro 


ctg 
Leu 
45 


aag 
Lys 


gtg 
Val 


gaa 
Glu 


get 
Ala 


gag 

Glu 
50 


cag 
Gin 


gtg 
val 


aca 
Thr 


gag cat gat ttg get tta 
Glu His Asp Leu Ala Leu 
55 


677 


atg 
Met 
60 


ctg 
Leu 


ttc 
Phe 


acc 
Thr 


teg 
ser 


ggc 

Gly 
65 


acg 
Thr 


acg 
Thr 


gga 
Gly 


aac 
Asn 


ccg aaa ggc tgc atg gtc 
Pro Lys Gly Cys Met val 
70 75 


725 


aac 
Asn 


cac 
His 


ggc 

Gly 


agt 
Ser 


ctg 
Leu 
80 


gcc 
Ala 


gca 
Ala 


tac 
Tyr 


ttg 
Leu 


aca 
Thr 
85 


gag gtg aac gtg aaa teg 
Glu val Asn val L^s Ser 


773 


aag 
Lys 


cag 
Gin 


ctg 
Leu 


aaa 

»• 


ggc 
Gly 


acg 
Thr 


cgc 
Arg 


ttt 
Phe 


tta 
Leu 
100 


gcg 

Ala 


age cac ccg etc tat cat 
ser His Pro Leu Tyr His 
105 


821 


atg 
Met 


age 
ser 


teg 
Ser 
110 


etc 
Leu 


aac 
Asn 


cat 
His 


gtt 

val 


ttt 
Phe 
115 


cag 
Gin 


gcg 
Ala 


get ttt gaa gga att gcc 
Ala Phe Glu Gly lie Ala 
120 


869 


ctt 
Leu 


tat 
Tyr 
125 


ttc 
Phe 


tta 
Leu 


tgg 
Trp 


gat 
Asp 


ccc 
Pro 
130 


gaa 
Glu 


ccg 
Pro 


ttt 
Phe 


gaa ate ctg cag gag ate 
Glu lie Leu Gin Glu lie 
135 


917 


gag 
Glu 
140 


aag 
Lys 


aaa 
Lys 


cgc 
Arg 


att 
He 


cat 
His 
145 


atg 
Met 


atg 
Met 


atg 
Met 


gcg 
Ala 


ttt cct tec gtc tac acc 
Phe pro Ser val Tyr Thr 
150 155 


965 


tac 
Tyr 


atg 
Met 


ctg 
Leu 


gag 
Glu 


gaa 
Glu 
160 


atg 
Met 


aaa 
Lys 


aga 
Arg 


cat 
His 


cca 
Pro 
165 


ttc gac ctg tea tct gtg 
Phe Asp Leu ser ser val 
170 


1013 


aaa 
Lys 


atg 
Met 


ctt 
Leu 


gtt 

val 
175 


tec 
Ser 


ggc 

Gly 


ggc 

Gly 


acc 
Thr 


aag 
1^0 


Gf 


ccg gcg egg ctg att aag 
Pro Ala Arg Leu lie Lys 
185 


1061 


Glu 


tac 
Tyr 


aat 
Asn 
190 


gac 
Asp 


cat 
His 


gga 

Gly 


ate 
lie 


atg 
Met 
195 


atg 
Met 




cag ggg tac ggc age aca 
Gin Gly T^r Gly ser Thr 


1109 


gaa 
Glu 


gca 
Ala 
205 


tgg 
Trp 


acg 
Thr 


gtc 

val 


age 
ser 


gta 
val 
210 


tgg 
Trp 


egg 
Arg 


cct 
Pro 


gac atg ggc tgg gat aaa 
Asp Met Gly Trp Asp Lys 
215 


1157 


gtc 


act 


tea 


gcc 


ggc 


aag 


ccg 


att 


ccg 


eaa gtc age ata aaa ate gaa 
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300 30! 



1253 



1301 
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val Thr ser Ala Gly Lys Pro lie Pro Gin val Ser lie Lys He Glu 
220 225 230 235 

gac cct gat aca cat gaa gag ctg ccg acg gga gaa gtc gga gaa gtc 
asp pro Asp Thr His Glu Glu Leu Pro Thr Gly Glu Val Gly Glu Val 
H 240 245 250 

gtc gtc aaa age ccg tat gtt ttt gaa ggg tat tac caa aat cct tec 
val val Lys ser Pro Tyr Val Phe Glu Gly Tyr Tyr Gin Asn Pro ser 
255 260 265 

gcc acg caa aag gtg ctg aaa gac ggc tgg ttc tat atg ggg gac tec 1349 
Ala Thr Gin Lys Val Leu Lys Asp Gly Trp Phe Tyr Met Gly Asp Ser 
270 275 280 

ggc aaa etc gat gaa gac gga ttt tta tat att ace ggc egg tat aaa 
Gly Lys Leu Asp Glu Asp Gly Phe Leu Tyr He Thr Gly Arg Tyr Lys 
285 290 295 

gac gtc att gtc tac gga ggc gac aac att tat ccg gac caa gtg gaa 
Asp val lie val Tyr GTy Gly Asp Asn lie Tyr Pro Asp Gin Val Glu 

~05 310 315 



1397 
1445 
1493 
1541 



gaa ate ate gat caa gtg ccc gga gta gtt gaa tct gcc gtc ate ggc 
Glu He lie Asp Gin val Pro Gly Val Val Glu Ser Ala Val lie Gly 
320 325 330 

gtc ccg gat gaa atg tac ggc gag gtt ccg agg gcg tat gtg gtg aaa 
val Pro Asp Glu Met Tyr Gly Glu Val Pro Arg Ala Tyr val val Lys 
335 340 345 

aat gaa age gcc ggc etc aag aag gag gac att ate gcg tat tgc aaa 1589 
Asn Glu ser Ala Gly Leu Lys Lys Glu Asp lie lie Ala Tyr cys Lys 
350 355 360 

gag cgc ctg tec gac tat aaa att cct gaa ate gtc ttt ate gac age 1637 
Glu Arg Leu ser Asp Tyr Lys lie Pro Glu lie val Phe lie Asp ser 
365 370 375 

ctt ccg aaa aac agg etc ggc aaa ate gtc aaa aaa gat ctg cgt gaa 1685 
Leu Pro Lys Asn Arg Leu Gly Lys lie val Lys Lys Asp Leu Arg Glu 
380 385 390 395 

ctg gca gtc aaa ggg cag tgagcgcaat gattgaccga aagcttatcc 1733 
Leu Ala val Lys Gly Gin 
400 

agcattggat aagctttttg tgetgattec ttgeatcage tgccgttttt tgtaacgttt 1793 

tecagtgeta aacccactac aacattagga ggtgttgaca attgaaatcg aaatggagtg 1853 

caatggtggt tattgeeggt ettttattge tggccggatg cggtgcactg aaggaggctg 1913 

atcccccgcg eggcagatea gcgcaaaaaa cggaagcctc gttttctgaa gctgaacagc 1973 

gatttgeget cgccttgttt caagacatga taaaagaaga agggagcegg aaaaacatct 2033 

tcctctcgcc ttacagtatt cagcaggcac ttttgatgac ggcaaacggt gecgegggag 2093 

acagcagaaa ggacctgatc agcactttac atctcagcca ggcggatatg gcatcgatca 2153 

aegggatate aaaatctgtt aatcgttctc ttgaaacget gcctcacggt gaa 2206 

<210> 68 
<211> 401 
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<212> PRT 

<213> Bacillus licheniformis 



<400> 68 

Met Phe Tyr Asp Leu Glu Phe Ala Asp lie Leu Thr pro Leu Arg Glu 
1 5 10 15 

Gin Leu Gin Phe Cys Leu Met lie Glu Ala Gly Ala Gly Met Asn Thr 
20 25 30 

Thr Glu Gin Phe Glu ser Leu Phe Lys Asn Arg Pro Leu Lys val Glu 
35 40 45 

Ala Glu Gin Val Thr Glu His Asp Leu Ala Leu Met Leu Phe Thr Ser 
50 55 60 

Gly Thr Thr Gly Asn Pro Lys Gly cys Met Val Asn His Gly ser Leu 
65 70 75 80 

Ala Ala Tyr Leu Thr Glu Val Asn val Lys Ser Lys Gin Leu Lys Gly 
85 90 95 

Thr Arg Phe Leu Ala ser His Pro Leu Tyr His Met ser Ser Leu Asn 
100 105 110 

His val Phe Gin Ala Ala Phe Glu Gly lie Ala Leu Tyr Phe Leu Trp 
115 120 125 

Asp Pro Glu Pro Phe Glu lie Leu Gin Glu lie Glu Lys Lys Arg lie 
130 135 140 

His Met Met Met Ala Phe Pro ser val Tyr Thr Tyr Met Leu Glu Glu 
145 150 155 160 

Met Lys Arg His Pro phe Asp Leu ser ser val Lys Met Leu val ser 
165 170 175 

Gly Gly Thr Lys Val Pro Ala Arg Leu lie Lys Glu Tyr Asn Asp His 
180 185 190 

Gly lie Met Met Val Gin Gly Tyr Gly ser Thr Glu Ala Trp Thr val 
7 195 200 205 

ser val Trp Arg Pro Asp Met Gly Trp Asp Lys val Thr ser Ala Gly 
210 215 220 

Lys Pro He Pro Gin val ser He Lys He Glu Asp Pro Asp Thr His 
225 230 235 240 
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Glu Glu Leu Pro Thr Gly Glu Val Gly Glu val val val Lys Ser Pro 

Tvr Val Phe Glu Giy Tyr Tyr Gin Asn Pro ser Ala Thr Gin Lys Val 
7 260 265 270 

Leu Lys Asp Gly Trp phe Tyr Met Gly Asp Ser Gly Lys Leu Asp Glu 
275 280 285 

Asp Gly Phe Leu Tyr lie Thr Gly Arg Tyr Lys Asp Val He Val Tyr 
290 295 300 

Gly Gly Asp Asn He Tyr Pro Asp Gin val Glu Glu He lie Asp Gin 
305 310 315 i^O 

val Pro Gly val val Glu ser Ala Val lie Gly val Pro Asp Glu Met 
325 330 335 

Tyr Gly Glu val pro Arg Ala Tyr val val Lys Asn Glu ser Ala Gly 
340 345 350 

Leu Lys Lys Glu Asp lie lie Ala Tyr Cys Lys Glu Arg Leu Ser Asp 
355 360 365 

Tyr Lys lie Pro Glu lie Val Phe lie Asp Ser Leu Pro Lys Asn Arg 
y 370 375 380 

Leu Gly Lys lie val Lys Lys Asp Leu Arg Glu Leu Ala val Lys Gly 
385 390 395 400 

Gin 



<210> 69 

<211> 1547 

<212> DNA 

<213> Bacillus lichem'forrais 

<220?- 

<221> CDS 

<222> C501) . . C1046) 

<223> 



<400> 69 

gccgtatatt tttcaacggg cagacagtcg atgcagccta aaaaatcttg cagcagattg 

tctggcgcgt tttcattcat agacaatttt tgatattcat aaattaattg atccagctcc 
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tggctccgcc tgatcgtttc atcccctgta tatccataga tttcagcggc ttcaaccatc 180 

atttgccgct tcttgctgat ggaaacgagc aatgcttctt tttcaatata cctttgcacc 240 

cgctcccggg aggtcccaaa aaaatttttt tgcaaaaaaa aatttttccc cataaggctc 300 

tagtgttatg agaaaaaaat ccgggaacgg aatcaaggac cataaaaatt ttttctggcc 360 

aacccaaaac cccggtgcgt ttaagtcgtc ataaataaga aaccagcgga ggaaaaattt 420 

ttctcgcaac cctcttgtaa tctatctgac gttattgtaa catttgtaat ataagagata 480 

tatttaagga gagaggacca ttg aaa aag tta ate gtt tgt tta tta get gtt 533 

Leu Lys Lys Leu lie val Cys Leu Leu Ala val 
15 10 

tta ctg ate ttg cct gee gga gcg tec etc gca gcg aaa aat caa aca 581 
Leu Leu He Leu Pro Ala Gly Ala Ser Leu Ala Ala Lys Asn Gin Thr 
15 20 25 

tea ggg aat tta aca aat aag caa gtc atg caa tta acc ttg cag gca 629 
ser Gly Asn Leu Thr Asn Lys Gin Val Met Gin Leu Thr Leu Gin Ala 
30 35 40 

egg gag cac ttt tgg aat acg atg age ggc cac aat cca aaa gcg aaa 677 
Arg Glu His Phe Trp Asn Thr Met Ser Gly His Asn Pro Lys Ala Lys 



45 50 55 



725 



aac tea act tgc cca tec aaa aca ttt gaa tac cgc ggt ctt cca tat 
Asn Ser Thr cys Pro ser Lys Thr Phe Glu Tyr Arg Gly Leu Pro Tyr 
60 65 70 75 

acg tat atg tgc agt gaa ttc age aca aaa gca aaa tta aca gac tac 773 
Thr Tyr Met cys ser Glu Phe Ser Thr Lys Ala Lys Leu Thr Asp Tyr 
80 85 90 

ttg acg ccg gtt ttc aca aaa gac gec att aaa aaa ggc ttg gaa aaa 821 
Leu Thr Pro val Phe Thr Lys Asp Ala lie Lys Lys Gly Leu Glu Lys 
95 100 105 

tac aac ate att tct tat aaa gga aaa atg gec gtg cct gtc ggc gat 869 
Tyr Asn lie lie Ser Tyr Lys Gly Lys Met Ala val Pro Val Gly Asp 
110 115 120 

999 gac aac etc tta gga tgg gac aag gca aaa ate aaa ctg ate tct 917 
Gly Asp Asn Leu Leu Gly Trp Asp Lys Ala Lys lie Lys Leu lie ser 
125 130 135 

caa aaa aac aat acc cgc act tat gaa ttt tec gta ccg gca ttg gat 965 
Gin Lys Asn Asn Thr Arg Thr Tyr Glu Phe Ser val Pro Ala Leu Asp 
140 145 150 155 

gga teg gtg act gcg aaa aga aag ate acg ttt gtg aaa gaa aac aac 1013 
Gly Ser val Thr Ala Lys Arg Lys He Thr Phe vaT Lys Glu Asn Asn 
160 165 170 

aaa tgg aaa ate aat cag etc gat get gee ate taaacgaaaa agctaatgtc 1066 
Lys Trp Lys lie Asn Gin Leu Asp Ala Ala lie 
175 180 

taaaaacgga cattagcttt tttccgtcaa aeggtcagtt caacgatgtt geegtcagga 1126 

tccagaatga ctctttcata atacccgtct cccgtgacgc gcggctttcc ggcaacctgg 1186 

tatccttcct tttcaaagcg gctcgtcatc tcgtcaacct cttgccgcga ccctaaggaa 1246 

aacgecatat gtgeatagee ggaagcgttc tcctctcctt ttgcaaggtc ggggegtetc 1306 
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atcagctcaa gccgtgttcc cgattcaaac tggatgaaat atgattcgaa atgctttttc 1366 
ggattgacat atttttcatt cgtctttccg tgaaaaaaac gggtatagaa atctttcat* 1426 
tcctctaaat tgttcgtcca tatggcgatg tgttcgattt tcataaatct ccctcccatt: 1486 
tcatattacc atatagatcc tctgcctttt tttacacttt tttaaattga taagtattca 1546 
t 

<210> 70 
<211> 182 
<212> PRT 

<213> Bacillus licheniformis 
<400> 70 

Leu Lys Lys Leu He val cys Leu Leu Ala val Leu Leu lie Leu Pro 
15 10 15 

Ala Gly Ala Ser Leu Ala Ala Lys Asn Gin Thr ser Gly Asn Leu Thr 
20 25 30 

Asn Lys Gin Val Met Gin Leu Thr Leu Gin Ala Arg Glu His Phe Trp 
35 40 45 

Asn Thr Met Ser Gly His Asn Pro Lys Ala Lys Asn ser Thr Cys Pro 
50 55 60 

ser Lys Thr Phe Glu Tyr Arg Gly Leu Pro T^r Thr Tyr Met cys |er 

Glu Phe ser Thr Lys Ala Lys Leu Thr Asp Tyr Leu Thr pro val phe 
85 90 95 

Thr Lys Asp Ala lie Lys Lys Gly Leu Glu Lys Tyr Asn lie lie ser 
100 105 110 

Tyr Lys Gly Lys Met Ala val Pro val Gly Asp Gly Asp Asn Leu Leu 
115 120 125 

Gly Trp Asp Lys Ala Lys lie Lys Leu He Ser Gin Lys Asn Asn Thr 
130 135 140 

Arg Thr Tyr Glu Phe ser val Pro Ala Leu Asp Gly Ser val Thr Ala 
145 150 155 160 

Lys Arg Lys lie Thr Phe Val Lys Glu Asn Asn Lys Trp Lys lie Asn 
165 170 175 
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Gin Leu Asp Ala Ala lie 
180 



<210> 71 

<211> 1621 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C271) . . CH22) 

<223> 



gcttgatggc agtgcacggg tttggctatt ctgcgcttrcc ggcaatgaac gatgcctgga 60 

gtgctgtatt cagccgctcg tttgccatat tcacagtttt tgtattggct ggcggattgc 120 

tatatttatt gacttgcaaa cgcaaaaaat cttaggatat tcgagtggtt gggcgggaaa 180 

gcccagccgt tttttatgct gactcgattt tctgaaacat aatgaaaaga aaatcgtatt 240 

tgatgtaaag cttcttgaga ggatgaaaat gat gaa aag aag cat egg cac ctt 294 

1 5 



tta 
Leu 


aat 
Asn 
10 


tta 
Leu 


egg 
Arg 


act 
Thr 


gac 
Asp 


aat 
Asn 
15 


tta 
Leu 


ata ttc 
lie Phe 


gcg agt agg tta agg gaa 
Ala Ser Arg Leu Arg Glu 
20 


342 


gcc 
Ala 
25 


gat 
Asp 


tct 
Ser 


tgt 
Cys 


gat 
Asp 


gca 
Ala 
30 


egg 
Arg 


agg 
Arg 


tea ttc 
Ser Phe 


gaa ttg ccg cga gga att 
Glu Leu Pro Arg Gly lie 
35 40 


390 


tgg 
Trp 


gta 
val 


teg 
Ser 


aga 
Arg 


tct 
Ser 
45 


tta 
Leu 


tta 
Leu 


gag 

Glu 


ccg att 
pro lie 
50 


etc tat cat cac gcc ttc 
Leu Tyr His His Ala Phe 


438 


ccg 
Pro 


tgc 
cys 


agg 
Arg 


gta 
val 
60 


tgg 
Trp 


ccg 
Pro 


gac 
Asp 


ate 
lie 


gaa aga 
Glu Arg 
65 


aat egg gga cag ttt gga 
Asn Arg Gly Gin Phe Gly 
70 


486 


act 
Thr 


tgc 
Cys 


ctg 
Leu 
75 


eta 
Leu 


tta 
Leu 


cat 

His 


atg 
Met 


aaa 

it* 


ctg ctt 
Leu Leu 


gat cat tta aat ate aag 
Asp His Leu Asn lie Lys 
85 


534 


aaa 
Lys 


gtt 
val 
90 


cat 
His 


gtg 
VaT 


gtt 

val 


gcg 

Ala 


gtg 
val 
95 


tea 
Ser 


gcc gac 
Ala Gly 


ggg cca age gga ata tgt 
Giy Pro ser Gly lie cys 
100 


582 


ttt 
Phe 
105 


gca 
Ala 


tec 
Ser 


aaa 
Lys 


tac 
Tyr 


teg 
Ser 
110 


gaa 
Glu 


aga 
Arg 


gta gaa 
val Glu 


tree tta att ttg caa age 
ser Leu lie Leu Gin Ser 
115 120 


630 


get 

Ala 


gtc 

val 


aca 
Thr 


aag 
Lys 


cag 
Gin 
125 


tgg 
Trp 


ctg 
Leu 


aca 
Thr 


gcg aag 
Ala Lys 
130 


gat att gaa tat aaa gtt 
Asp lie Glu Tyr Lys val 
135 


678 
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726 



870 
918 
966 
1014 



ggt cag ate ate ttt egg ccg cct gtt gaa aag gcc gta tgg aag ctg 
Gly Gin He lie Phe Arg Pro Pro Val Glu Lys Ala val Trp Lys Leu 
7 140 145 150 

ata teg gcg ctt aac aat cga ttt ccg gaa tgg ate ttt aag aaa atg 774 
He ser Ala Leu Asn Asn Arg Phe Pro Glu Trp lie Phe Lys Lys Met 
155 160 165 

eta tec tec ttt act aca ctt cct get gat cag gcg atg ctg aaa gtc 822 
Leu ser Ser Phe Thr Thr Leu Pro Ala Asp Gin Ala Met Leu Lys Val 
170 175 180 

acg gag gga gat att gaa gaa atg aga aaa atg aac aac aga cag cgt 
Thr Glu Gly Asp lie Glu Glu Met Arg Lys Met Asn Asn Arg Gin Ara 
185 190 195 200 

tea agt cga ggg ttc ttg ctt gat tta aaa aat ata gac gat tta tct 
ser Ser Arg Gly Phe Leu Leu Asp Leu Lys Asn lie Asp Asp Leu ser 
205 210 215 

ttc cat cat ttg aag gag att tct tgt ccg gta tta att atg cat tgc 
Phe His His Leu Lys Glu lie ser cys Pro val Leu He Met His cys 
220 225 230 

cga tat gat cgt gtt gtt cca gcc gag cat get ttt cat gca aaa aaa 
Arg Tyr Asp Arg Val Val Pro Ala Glu His Ala Phe His Ala Lys Lys 
235 " 240 245 

ctg att cct ttt tea gaa gtc tat cag gca gac age tgg ggt cat etc 1062 
Leu lie Pro Phe Ser Glu val Tyr Gin Ala Asp ser Trp Gly His Leu 
250 255 260 

att tgg ctg gga aca gag ggt aaa tct gtc tea cag aag gtc ate age 1110 
He Trp Leu Gly Thr Glu Gly Lys ser val ser Gin Lys val lie Ser 
265 270 275 280 

ttt tta aaa ace acatcatctt gatcataaga tgaataaaat tttaggatcg 1162 
Phe Leu Lys Thr 

cagcctaccc gcaaatgaag tagtgeaatt ttttaatcaa gagcagaatg atctttccga 1222 

acagaactga tgaacgtcgt acaagacttg caaataagat gaatgagaaa tcctccctgg 1282 

ccggttzttcg gagcacaagg gaaacttatg tataagaatc tattccgata gagggacagg 1342 

tacgggatga atcattgatt accgttgcct gcgatttccc aggggggaga gagttggtaa 1402 

acttgatatc atecgegggt ttgetttget tggcattctt ttageccata gggaagtcgt 1462 

ctttggctgt ggatatttca atttgggect gctgaatgga tatggcgcag tttggcttgc 1522 

ggcaagegge agcttcttcc taaactcgcg attgaaacga tgcggctatg caatatggtg 1582 

aaacgttgca tgaaaaactt aacattttaa aaatccagc 1621 

<210> 72 

<211> 284 

<212> PRT 

<213> Bacillus lichenifornris 
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<400> 72 

Asp Glu Lys Lys His Arg His Leu Leu Asn Leu Arg Thr Asp Asn Leu 
15 10 15 

He Phe Ala ser Arg Leu Arg Glu Ala Asp Ser Cys Asp Ala Arg Arg 
20 25 30 

ser Phe Glu Leu Pro Arg Gly lie Trp val Ser Arg Ser Leu Leu Glu 
35 40 45 

pro lie Leu Tyr His His Ala Phe Pro cys Arg val Trp Pro Asp lie 
50 55 60 

Glu Arg Asn Arg Gly Gin Phe Gly Thr cys Leu Leu Leu His Met Lys 
65 70 75 80 

Leu Leu Asp His Leu Asn lie Lys Lys val His Val val Ala val Ser 
85 90 95 

Ala Gly Gly Pro Ser Gly lie Cys Phe Ala Ser Lys Tyr Ser Glu Arg 
100 105 110 

val Glu Ser Leu lie Leu Gin Ser Ala Val Thr Lys Gin Trp Leu Thr 
115 120 125 

Ala Lys Asp lie Glu Tyr Lys Val Gly Gin lie lie Phe Arg Pro Pro 
130 135 140 

Val Glu Lys Ala Val Trp Lys Leu lie ser Ala Leu Asn Asn Arg Phe 
145 150 155 160 

Pro Glu Trp lie Phe Lys Lys Met Leu Ser Ser Phe Thr Thr Leu Pro 
165 170 175 

Ala Asp Gin Ala Met Leu Lys Val Thr Glu Gly Asp lie Glu Glu Met 
1 180 185 190 

Arg Lys Met Asn Asn Arg Gin Arg Ser Ser Arg Gly Phe Leu Leu Asp 
195 200 205 

Leu Lys Asn lie Asp Asp Leu Ser Phe His His Leu Lys Glu lie ser 
210 215 220 

s Pro val Leu He Met His Cys Arg Tyr Asp Arg val val Pro Ala 
5 230 235 24Q 

Glu His Ala Phe His Ala Lys Lys Leu lie Pro Phe ser Glu val Tyr 
245 250 255 

Gin Ala Asp ser Trp Gly His Leu lie Trp Leu Gly Thr Glu Gly Lys 
F 260 265 270 
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ser val ser Gin Lys val lie ser phe Leu Lys Thr 
275 280 



<210> 73 

<211> 1630 

<212> DNA 

<213> Bacillus licheniforrois 
<220> 

<221> CDS 

<222> (256)..CH31) 

<223> 



cgctgttcac ccatttggtt tgttcctcag cctcttgggc gctcgcacat ccggcgagcc 60 

agatcaacaa gaagaataaa actgttcgtt ttttcatccg cttcctccga ctttaattgt 120 

tttttggcca ttatatgaat tcggccagcg ttgaatattt cctcttttca gggaaatttc 180 

cgaagcggcg attcaaaaat ccgcaaactt atcttacaat agaaaaagtt ctgaatgatc 240 

aagtagggag agate gtt agt atg aaa gta teg gtt ctg ttt gtc ttg ctt 291 
9 9 yya 9 y val ser Met Lys val ser val Leu Phe val Leu Leu 
1 5 10 



gcg gca att tta tgg gga acg acg gga aca acc cag gca ttt gcg ccg 
Ala Ala lie Leu Trp Gly Thr Thr Gly Thr Thr Gin Ala Phe Ala Pro 
15 20 25 

aaa gag gcg gca cct ctt gtg ttc ggc get gtc aga atg get gtc ggc 
Lys Glu Ala Ala Pro Leu Val Phe Gly Ala val Arg Met Ala val Gly 
30 35 40 

ggc ate acc ctg etc ttg ttc gcg get ttc cgc ggt caa ttg aaa cga 
Gly He Thr Leu Leu Leu Phe Ala Ala Phe Arg Gly Gin Leu Lys Arg 
45 50 55 60 

age ggc tgg ccc gtt aaa acg ctg ate ate gca gca ttg age atg gca 
ser Gly Trp Pro val Lys Thr Leu lie lie Ala Ala Leu Ser Met Ala 
65 70 75 

ttt tac cag cct ttc ttt ttt tea gec gtc age ctg tea gga ate gee 
Phe Tyr Gin Pro Phe Phe Phe Ser Ala val Ser Leu Ser Gly lie Ala 
80 85 90 



339 
387 
435 
483 
531 



tgc 579 
cys 



627 



gtc gga acg gtc gtc gee ate ggc age get ccg att att gee ggc 
val Gly Thr Val Val Ala lie Gly Ser Ala Pro He lie Ala Gly 
95 100 105 

etc gaa tgg ctg gtg ttc aaa aag gtt: ccg cag acg aaa tgg tgg ate 
Leu Glu Trp Leu val phe Lys Lys Val Pro Gin Thr Lys Trp Trp lie 
110 115 120 

gca act get gca gcg ata gca ggc gta gec tta tta ttc att ccc tec 675 
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Ala Thr Ala Ala Ala lie Ala Gly Val Ala Leu Leu Phe lie Pro Ser 
125 130 135 140 

acc tea teg ggg ggg age ttt etc ggc ata ctg etc gca ctt ggc gcc 
Ala ser ser Gly Gly ser Phe Leu Gly He Leu Leu Ala Leu Gly Ala 
145 150 155 

qqt ctt tec ttt gcc gtc tac acg ctg aca age aag aaa etc ctg caa 
Gly Leu ser Phe Ala val Tyr Thr Leu Thr ser Lys Lys Leu Leu Gin 
X60 165 170 

aag caa aag ccg gag get gtc aca ggc acc gta ttc ttt tta age get 
Lys Gin Lys Pro Gl2 Ala val Thr Gly Thr val Phe Phe Leu Ser Ala 
175 180 185 

gta ttg ctt gcc ccg ttg ttg ttt ctg tac gat etc ggc tgg ate tea 
val Leu Leu Ala Pro Leu Leu Phe Leu Tyr Asp Leu Gly Trp lie Ser 
190 195 200 

tea qtt cag gga atg get gtc age etc tat ate ggg gtc att gca acc 
ser val Gin ily Met Ala Val Ser Leu Tyr lie G?y Val He Ala Thr 
205 210 215 220 

gga gcc gcg tac ctg tta ttt acg aca gga ttg gca aaa gtg ccc gc 
Gly Ala Ala Tyr Leu Leu Phe Thr Thr Gly Leu Ala Lys val Pro Ala 
225 230 235 

tea acg gcg gtg acg ctg teg ctt get gaa ccg ctt aca gcg teg ctg 
Ser Thr Ala Val Thr Leu ser Leu Ala Glu Pro Leu Thr Ala Ser Leu 
240 245 250 

ttg gga acc gtg ctt gtc agg gaa teg ctg cct ctt gtt tec tgg gcc 
Leu Gly Thr Val Leu val Arg Glu Ser Leu Pro Leu val Ser Trp Ala 
255 260 265 

ggg ate gcc ctg ctt ctt tta ggc att ttt tat att tec tat cag ccc 
Gly He Ala l_eu Leu Leu Leu Gly lie Phe Tyr lie Ser Tyr Gin Pro 
7 270 275 280 

aaa aag gat aaa ata aac get gaa cagatgaaag cgtaaaaaaa acccgcccgg 1161 
Lys Lys Asp Lys lie Asn Ala Glu 
285 290 

ggatataegg gcgggttttc atgttgtctt gttattcatc caaaccgatg gacaaatatt 1221 

ttgtttccaa ataeggcteg atgccttcca gtccgctttc gegtccgata ccgctttcct 1281 

tcatgccgcc gaaaggegee tgaacggttg acggtccgcc gtcattccag ccgagaatgc 1341 

cgtaatcaag gtttteggat aaatagatgc cgcggcggta gttttccgta aagaagtatg 1401 

ccgctaaacc gtaaggcgta teattggega gcttgaccgc ttcgtccagc gttttaaaag 1461 

aegtaategg cgcaacgggg ccgaatgttt cctcatgcat gategtcatt gaaggatcaa 1521 

catccgtcag cactgtcgga tggacaaagt agcatgattt ctcatcatcg ctttcatatt 1581 

cggcgccgat gagaactttc gcccctttat tcaccgcgtc attgatttg 1630 

<210> 74 
<211> 292 
<212> PRT 

<213> Bacillus lichem'formis 
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771 
819 
867 
915 
gcc 963 
1011 
1059 
1107 



10294*000. ST25.txt 

<400> 74 

val Ser Met Lys val ser val Leu Phe val Leu Leu Ala Ala lie Leu 
1 5 10 15 

Trp Gly Thr Thr Gly Thr Thr Gin Ala Phe Ala Pro Lys Glu Ala Ala 
20 25 30 

pro Leu Val Phe Gly Ala Val Arg Met Ala Val Gly Gly He Thr Leu 
35 40 45 

Leu Leu Phe Ala Ala Phe Arg Gly Gin Leu Lys Arg ser Gly Trp pro 
50 55 60 

val Lys Thr Leu lie lie Ala Ala Leu ser Met Ala Phe Tyr Gin Pro 
65 70 75 SO 

Phe Phe Phe ser Ala val Ser Leu ser Gly lie Ala val Gly Thr val 
85 90 95 

val Ala lie Gly Ser Ala Pro lie lie Ala Gly cys Leu Glu Trp Leu 
100 105 110 

val Phe Lys Lys Val Pro Gin Thr Lys Trp Trp lie Ala Thr Ala Ala 
115 120 125 

Ala lie Ala Gly val Ala Leu Leu Phe lie Pro ser Ala Ser Ser Gly 
130 135 140 

Gly Ser Phe Leu Gly He Leu Leu Ala Leu Gly Ala Gly Leu ser Phe 
145 150 155 160 

Ala val Tyr Thr Leu Thr Ser Lys Lys Leu Leu Gin Lys Gin Lys Pro 
165 170 175 

Glu Ala val Thr Gly Thr Val Phe Phe Leu ser Ala val Leu Leu Ala 
180 185 190 

pro Leu Leu Phe Leu Tyr Asp Leu Gly Trp lie ser Ser val Gin Gly 
195 200 205 

Met Ala val Ser Leu Tyr He Gly val lie Ala Thr Gly Ala Ala Tyr 
210 215 220 

Leu Leu Phe Thr Thr Gly Leu Ala Lys Val Pro Ala ser Thr Ala val 
225 230 235 240 

Thr Leu Ser Leu Ala Glu Pro Leu Thr Ala ser Leu Leu Gly Thr Val 
245 250 255 
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Leu val Arg Glu ser Leu Pro Leu val ser Trp Ala Gly lie Ala Leu 
260 265 270 

Leu Leu Leu Gly lie Phe Tyr He Ser Tyr Gin Pro Lys Lys Asp Lys 
275 280 285 

He Asn Ala Glu 
290 

<210> 75 

<211> 2140 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C501) . . C1637) 
<223> 

agctgccggg gcaaatagag cgcgctggct tgcagataat gctgctggaa gagatactat 60 

gaatacaagt gattatttag attttaatga agaaaacaaa aacaatgata atggaaaaga 120 

ttacagtaat gcctacactg atatggactg tgaggcgatg actgaagata ttaatcattt 180 

gaaatctgcc aatcctgagg tgtatcaaaa gctgcagaag atggacatta ccgctgcggc 240 

gggatacaga acagaggata ctgtaagttt ttccccttac tataccgcaa gcggaaaaca 300 

taaaataaac agtgatgata tcgtttcggt cgaaagtcaa cacggtgaca tattaggcga 360 

tctcattgat aaaaagccag aaattgaagt aagaggttcc ggtgtaacca atcctggaca 420 

tatttatgaa attgaagact ctgaatttgt tgacttgatt cgagaggtca acaaaaaaga 480 

agcagaatag gagaaggtcg atg aaa aag aaa ggg ttt ata agt ata ttt ttt 533 

Met Lys Lys Lys Gly Phe He Ser lie Phe Phe 
15 10 

tta ata gtg ttt eta ctg etc gec ace ace ggc tgc ggc aaa gat gat 581 
Leu lie val Phe Leu Leu Leu Ala Thr Thr Gly cys Gly Lys Asp Asp 
15 20 25 

gtt cag gaa gee ate tat aaa aaa ggc ttg ccc aaa gaa gac agt cca 629 
val Gin Glu Ala lie Tyr Lys Lys Gly Leu Pro Lys Glu Asp ser Pro 
30 35 40 

gca ttt aga gaa ttt atg aga cat gaa ctt gat tta gcg aca gac gca 677 
Ala Phe Arg Glu Phe Met Arg His Glu Leu Asp Leu Ala Thr Asp Ala 
45 50 55 

act ctt agt tat caa aat agt aca tat acg att atg cgc agt gat aaa 725 

Thr Leu Ser Tyr Gin Asn Ser Thr Tyr Thr lie Met Arg Ser Asp Lys 
60 65 70 75 
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aag ggg eta egg tac tat caa tat aca gat caa gaa gta gac gat ttt 
Lys Glv Leu Arg Tyr Tyr Gin Tyr Thr Asp Gin Glu val Asp Asp Phe 
80 85 90 

tac agt ccc ttt ctt teg get aat aaa tat cct gcg aca aaa tta tat 
Tyr sir Pro Phe Leu ser Ala Asn Lys Tyr Pro Ala Thr Lys Leu Tyr 
95 100 105 

aat tta aaa aca act gaa ttt tta act aaa gaa aaa ctt ate cac aat 
asp Leu Lys Thr Thr Glu Phe Leu Thr Lys Glu Lys Leu He His Asn 
110 115 120 

aaa ctt gaa tat aat ctg ccg gaa atg aca tta gat aaa aag aat gtt 
Lys Leu Glu Tyr Asn Leu Pro Glu Met Thr Leu Asp Lys Lys Asn val 
125 130 135 

eta aaa gtg aaa aca aaa age gga gaa aaa aaa ata gag ttt cca tea 
Leu Lys val Lys Thr Lys ser Gly Glu Lys Lys lie Glu Phe pro Ser 
140 145 150 

gec aag gat aaa aaa gta cat ctg gcg tta gca get gtt age aaa gac 
Ala lvs Asp Lys Lys val His Leu Ala Leu Ala Ala val Ser Lys Asp 
160 165 170 

aac atg ctt ata caa gtg gac gta tat gaa aaa ttt aaa aat ggt gac 
ser Met Leu lie Gin val Asp Val Tyr Glu Lys Phe Lys Asn Gly Asp 
175 180 185 

ctt gga gac aga caa ata tat tat ctt ttt tta aaa agt gat ctt tea 
Leu Gly Asp Arg Gin lie Tyr Tyr Leu Phe Leu Lys Ser Asp Leu Ser 
190 195 200 

aaa tac egg att gtt aaa gaa gag gaa tta aat tea aca att gag tct 1157 
Lys Tyr Arg lie val Lys Glu Glu Glu Leu Asn Ser Thr He Glu Ser 
205 " 210 215 

ggg aaa ctg aag gaa tac tta tec gta ttt cca aat gta gcg aag gat 
Gly Lys Leu Lys Glu Tyr Leu Ser val Phe Pro Asn Val Ala Lys Asp 
220 225 230 235 

gga gca tat cgt aag tta ttt gat aaa tac att ttt gat gaa aag aaa 
Gly Ala Tyr Arg Lys Leu Phe Asp Lys Tyr He Phe Asp Glu Lys Lys 
240 245 250 

aac aaa gtt agg aaa ate aaa aac act gat att ctg age aaa gac ggt 
Asn Lys val Arg Lys lie Lys Asn Thr Asp lie Leu Ser Lys Asp Gly 
255 260 265 

aag tat gtt tat att aac gga gca aaa gaa aaa gaa aca aat gta atg 
Lys Tyr Val Tyr lie Asn Gly Ala Lys Glu Lys Glu Thr Asn val Met 
270 275 280 

cct gat ggt ate caa cag ata caa aca atg gat aat tat eta aaa gga 
pro Asp Gly lie Gin Gin lie Gin Thr Met Asp Asn Tyr Leu Lys Gly 
285 290 295 

aat gaa aaa tat gaa get caa ttt aag att gat ttc aaa caa att gca 1445 
Asn Glu Lys Tyr Glu Ala Gin phe Lys lie Asp Phe Lys Gin lie Ala 
300 305 310 315 

aaa gag atg gat tta aac gcg ggt gat gcg agg ata get aat att cat 
Lys Glu Met Asp Leu Asn Ala Gly Asp Ala Arg lie Ala Asn lie His 
320 325 330 

tat ttt aat aaa gat tat gta gtt ttg tat att tct tat cat ggg aag 
Tyr Phe Asn Lys Asp Tyr Val val Leu Tyr He Ser Tyr His Gly Lys 
335 340 345 



1205 
1253 
1301 
1349 
1397 



1493 



1541 
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aca att ggt aca gca ggt tct gtt aat gta ctt att gat tta caa aaa 1589 

Thr lie Gly Thr Ala Gly ser val Asn val Leu lie Asp Leu Gin Lys 
350 355 360 

aac aaa caa cag cca acg get tat tta gtt gat tta gga att gaa tea 1637 

Asn Lys Gin Gin Pro Thr Ala Tyr Leu val Asp Leu Gly lie Glu ser 

365 370 375 

tagagggact gaagagtttt tatgeagtec ttttcttatt tgacaaaggt aggecacaaa 1697 

attgggacaa gccttctgct tcctacttcc ttatccaatt taagagaagt tettgeagaa 1757 

agegtacaat gacgaaagaa tgcagcagcg tttggaacac tcgttaatgc tcgtttcgga 1817 

ageggaegga aaaategteg getttgecaa ctactccttt gtcagagaag gaggggtagc 1877 

ctatctcgca geegtttatt tagctcegga ataccaggga aaaggcatcg gaacegcatt 1937 

attggaagag gggatgaacc atttaaaggg agtgaaaaag atctttgtag aggttgaaaa 1997 

agaaaacege aceggaaaaa acttttacaa ggcgaagggt tttgaggatg tegecgaata 2057 

tgatgaagat ttcgaagggc atatcctcaa aacagtcaga atggccttgc aegtataate 2117 

ccgctttcac ttegtaaett gga 2140 

<210> 76 
<211> 379 
<212> PRT 

<213> Bacillus 1 i cheni f ormi s 



<400> 76 

Met Lys Lys Lys Gly Phe lie ser lie Phe Phe Leu lie val Phe Leu 
15 10 15 

Leu Leu Ala Thr Thr Gly Cys Gly Lys Asp Asp Val Gin Glu Ala lie 
20 25 30 

Tyr Lys Lys Gly Leu Pro Lys Glu Asp ser Pro Ala Phe Arg Glu Phe 
35 40 45 

Met Arg His Glu Leu Asp Leu Ala Thr Asp Ala Thr Leu Ser Tyr Gin 
50 55 60 

Asn Ser Thr Tyr Thr lie Met Arg Ser Asp Lys Lys Gly Leu Arg Tyr 
65 70 75 80 

Tyr Gin Tyr Thr Asp Gin Glu val Asp Asp Phe Tyr Ser Pro Phe Leu 
85 90 95 

Ser Ala Asn Lys Tyr Pro Ala Thr Lys Leu Tyr Asp Leu Lys Thr Thr 
100 105 110 
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Glu Phe Leu Thr Lys Glu Lys Leu lie His Asn Lys Leu Glu Tyr Asn 
115 120 125 

Leu Pro Glu Met Thr Leu Asp Lys Lys Asn Val Leu Lys Val Lys Thr 
130 135 140 

Lys Ser Gly Glu Lys Lys lie Glu Phe Pro Ser Ala Lys Asp Lys Lys 
145 150 155 160 

val His Leu Ala Leu Ala Ala val ser Lys Asp Ser Met Leu lie Gin 
165 170 175 

val Asp Val Tyr Glu Lys Phe Lys Asn Gly Asp Leu Gly Asp Arg Gin 
180 185 190 

lie Tyr Tyr Leu Phe Leu Lys Ser Asp Leu Ser Lys Tyr Arg lie Val 
195 200 205 

Lys Glu Glu Glu Leu Asn Ser Thr lie Glu Ser Gly Lys Leu Lys Glu 
7 210 215 220 

Tyr Leu Ser Val Phe Pro Asn Val Ala Lys Asp Gly Ala Tyr Arg Lys 
225 230 235 240 

Leu Phe Asp Lys Tyr He Phe Asp Glu Lys Lys Asn Lys val Arg Lys 
245 250 255 

lie Lys Asn Thr Asp He Leu ser Lys Asp Gly Lys Tyr Val Tyr lie 
260 265 270 

Asn Gly Ala Lys Glu Lys Glu Thr Asn Val Met Pro Asp Gly lie Gin 
275 280 285 

Gin lie Gin Thr Met Asp Asn Tyr Leu Lys Gly Asn Glu Lys Tyr Glu 
290 295 300 

Ala Gin Phe Lys lie Asp Phe Lys Gin lie Ala Lys Glu Met Asp Leu 
305 310 315 320 

Asn Ala Gly Asp Ala Arg lie Ala Asn lie His Tyr Phe Asn Lys Asp 
325 330 335 

Tyr val val Leu Tyr lie Ser Tyr His Gly Lys Thr lie Gly Thr Ala 
340 345 350 

Gly ser val Asn val Leu lie Asp Leu Gin Lys Asn Lys Gin Gin Pro 
355 360 365 

Thr Ala Tyr Leu val Asp Leu Gly lie Glu ser 
370 375 
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<212> DNA 

<213> Bacillus 1 i cheni f ormi s 
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<220> 
<221> 
<222> 
<223> 



CDS 

C501) . . C884) 



<40O> 77 

aaagtcaaat atacgctcga ccatacagtg ggtcttgcag tggattccgt aaatatttac 

gttcaaggag tacgagtgac gaacccgtag ttaggaggaa aacaagagtg tctatacgaa 

atctggatgg aaaagctttt gcagatatga ttctgtacgg cgcacaccat ctgtctcaaa 

acgcaaatgt agttgatgcg ttaaacgtat ttccggttcc ggacggagat acgggaacga 

acactaatct gtcgatgaca tccggtgcga aagaagtgga gcaaatcgac accgccaata 

tcggcaaagt ggcacaaagc ctgtcaaggg ggcttctgat gggggcgcgg ggaaactcgg 

gcgtcatttt atcccagctg ttcagaggct ttggcaaatc gattgaacag aaatcggaaa 

ttaacgcgaa agaatttgcc gccgcgttcc aggccggagt ggacaccgcc tacaaggccg 

tcataaacaa gcttctacag atg tct acc age age att gtc gtt etc ttg att 

Met Ser Thr ser Ser lie val val Leu Leu He 
15 10 

tgc gee gcg etc ate ate tac gcg gtc get tea tac ate tat cag cag 
Cys Ala Ala Leu lie lie Tyr Ala val Ala ser Tyr lie T^r Gin Gin 



15 



20 



cgc att atg aaa acc ttg aca gaa gaa gaa ttc egg gca ggc tat cgc 
Arg lie Met Lys Thr Leu Thr Glu Glu Glu Phe Arg Ala Gly Tyr Arg 
30 35 40 



aBQ ^ M ^ cgc gag ccg aat gag tat gaa ggc ggc 

Lys Ala Gin Leu lie Asp val Arg Glu Pro Asn Glu Tyr Glu Gly Gly 



aaa gcg cag etc ate gat 

45 50 



55 



cac att ttg ggt gcg aga aac att ccg ctt tea cag ctt aag caa aga 
His lie Leu Gly Ala Arg Asn He Pro Leu Ser Gin Leu Lys Gin Arg 
60 65 70 75 

aaa age gaa ate egg cct gac aaa ccg gtt tac ctg tac tgc caa aac 
Lys Ser Glu lie Arg Pro Asp Lys Pro Val Tyr Leu Tyr Cys Gin Asn 
80 85 90 



aac gtc aga age gga agg gee gee caa acg etc cgc aaa cac ggc tgt 
Asn val Arg Ser Gly Arg Ala Ala Gin Thr Leu Arg Lys His Gly cys 
95 100 105 



aag gag att tac aac ctg aaa ggc ggg ttc aaa aaa tgg ggc gga aaa 
Lys Glu lie Tyr Asn Leu Lys Giy^ Gly Phe Lys Lys Trg Gly Gly Lys 



110 



11 



60 
120 
180 
240 
300 
360 
420 
480 
533 

581 

629 

677 

725 

773 

821 

869 
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att aaa acg aaa aat taataaccga agctgtctct gctatggaag gcttcagttg 924 
He lvs Thr Lys Asn 
125 

agtccagcat cctaaagcgg tttaacgttt taggatgttt tttttgcatc cgggaggatt 984 

cgggtgatga gcggttatcc ctttccggca aaaataagcc ggcgagatgg gttcgccggc 1044 

tttgttcgtt attttttcaa gtcttcgatt gaattgacat ctttcatata tgtcggaacg 1104 

acaaggccaa tttttacgcc tgtcatgcta gtaccgatat cttcgtattt gcctttgtat 1164 

ttttcagcat atgttttatt gcgttgcggc agccatgcag caagtgaagc atcgacgctt 1224 

ccattttgca tgccaggtca catcgggcct gcttctactt gggctgagcg tacggtgtat 1284 

ccctagtctt caagaacttt gcgatgacat tcgtgctcgc attttcgctg tcccatgcca 1344 

catagccgag cttaattttt tcaccgtccg cttatcgacg ccc 1387 

<210> 78 
<211> 128 
<212> PRT 

<213> Bacillus licheniformis 
<400> 78 

Met ser Thr ser Ser lie val val Leu Leu lie cys Ala Ala Leu He 
15 10 15 

He Tyr Ala val Ala Ser Tyr He Tyr Gin Gin Arg lie Met Lys Thr 
20 25 30 

Leu Thr Glu Glu Glu Phe Arg Ala Gly Tyr Arg Lys Ala Gin Leu lie 
35 40 45 

Asp val Arg Glu Pro Asn Glu Tyr Glu Gly Gly His lie Leu Gly Ala 
50 55 60 

Arg Asn lie Pro Leu Ser Gin Leu Lys Gin Arg Lys ser Glu lie Arg 
65 70 75 80 

Pro Asp Lys Pro val Tyr Leu Tyr cys Gin Asn Asn val Arg Ser Gly 
85 90 95 

Arg Ala Ala Gin Thr Leu Arg Lys His Gly cys Lys Glu lie Tyr Asn 
100 105 110 

Leu Lys Gly Gly Phe Lys Lys Trp Gly Gly Lys He Lys Thr Lys Asn 
115 120 125 



<210> 79 
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<211> I486 
<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (501) . . (983) 

<223> 

ggcaggctgc tccgctcaga gaaagacagc ggaacggtcg ttattcttga ccgccgcatc 60 

cgaacctctt cctacggcac ggtgtttatg aaggctctgc cccctgcaaa agtcatggag 120 

cctactttcc ttgagcttga agcctacata gccgggaaaa acggctaaaa gccgcataaa 180 

gcggctctta aatggtgtgg attaaggttt tattttttag gctgtttatt taaacggata 240 

tcccgttgta acaactagta tggcttttgc tacaaagagt atgaattaca attattgttt 300 

cgttcggagg tatttgaaaa atggaaaaca aaatcgaaat tctatctact gtaagcgtcg 360 

agcactcaga agacctgtat aaaatcgttg atcttttgaa ccgtacgctc aaacgcgatg 420 

atctcatgtt cggcctcgct ctcgatgaag aagaccaaaa acaggccatt tttacgattt 480 

atcgtactta ggagcagaaa atg ggc aaa aaa aca tta att ttc ata ctg ata 533 
3 Met Gly Lys Lys Thr Leu Ile Phe lie Leu lie 

15 10 

ttt ggt att ate ttt tta aca gca ctt ctt gcg gga gcg aat gtc tac 581 
Phe Gly lie lie Phe Leu Thr Ala Leu Leu Ala Gly Ala Asn Val Tyr 
15 20 25 

cgt acg gca atg gat cag aaa gaa aac ggc cac gag cag get gcc gaa 
Arg Thr Ala Met Asp Gin Lys Glu Asn Gly His Glu Gin Ala Ala Glu 
30 35 40 



629 



677 



725 



773 



aca gcc agg cag gaa gcc ggc tta aaa caa gtt gac age gtg gag acg 
Thr Ala Arg Gin Glu Ala Gly Leu Lys Gin val Asp ser val Glu Thr 
45 50 55 

ttt gtc ggt aaa gaa aag cag tac att gtt aca ggg gca gac aaa aaa 
Phe val Gly Lys Glu Lys Gin Tyr lie Val Thr Gly Ala Asp Lys Lys 
60 65 70 75 

ggc gac aaa atg tat gtt tgg gtg cct get gac aaa aag cag aaa acg 
Gly Asp Lys Met Tjjr Val Trp val Pro Ala Asp Lys Lys Gin Ljjs Thr 

ctt tac aaa aaa gca tea gcc ggc att acc ggc cgc cag get gca aaa 
Leu Tyr Lys Lys Ala Ser Ala Gly lie Thr Gly Arg Gin Ala Ala Lys 

get gtt cag gat gag ggc ctg atg tct gag ctt aaa gag gtg cac ctt 
Ala val Gin Asp Glu Gly Leu Met Ser Glu Leu Lys Glu val His Leu 
110 115 120 

gca agg gaa ggc aat gtt eta ttg tgg gaa gtt aca tac tta aat aaa 917 
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Ala Arg Glu Gly Asn Val Leu Leu Trp Glu val Thr Tyr Leu Asn Lys 
125 130 135 

gat ggg cag tac agt tta age tat gtg gac ttt ata aac gga aaa att 965 
Asp Gly Gin Tyr sir Leu Ser Tyr val Asp Phe lie Asn Gly Lys lie 
140 145 150 155 

cac aaa aat att acg cct tagacgaaac agggggaaat cgagttgaat 1013 
His Lys Asn lie Thr Pro 
160 

ctagctaaaa gagtatcagc gttaacacca tetgeaacat tggcaatcac tgeaaaagea 1073 

aaagaattaa aageggcagg gcacgacgtc ateggtcttg gggcaggtga geeggatttt 1133 

aatacgcctg agcacatcat tgaagegget gtccgttcga tgaacgaagg acataccaaa 1193 

tacacgcctt ccggcggtct tgcggcgctg aaagacagca tecgegataa attcaagege 1253 

gatcagggaa ttgaatacag ecaateggaa gttattgtgt gcacaggtgc aaagcatget 1313 

ctttacaccc tatttcaagt gctcctcgac gaaggggacg aagtgattat tccgactccg 1373 

tactgggtca gctatcctga acaagtcaag ettgeaggeg gcaaacctgt gtttgtggaa 1433 

ggecttgagg aaaacagctt caagatttct ccggagcagc tcgaaaaagc cgt 1486 



<210> 


80 


<211> 


161 


<212> 


PRT 


<213> 


Bacillus licheniformis 


<4O0> 


80 



Met Gly Lys Lys Thr Leu lie Phe lie Leu lie Phe Gly lie lie Phe 
15 10 15 

Leu Thr Ala Leu Leu Ala Gly Ala Asn val Tyr Arg Thr Ala Met Asp 
20 25 30 

Gin Lys Glu Asn Gly His Glu Gin Ala Ala Glu Thr Ala Arg Gin Glu 
35 40 45 

Ala Gly Leu Lys Gin val Asp Ser val Glu Thr Phe Val Gly Lys Glu 
50 55 60 

Lys Gin Tyr lie Val Thr Gly Ala Asp Lys Lys Gly Asp Lys Met Tyr 
65 70 75 80 

val Trp val Pro Ala Asp Lys Lys Gin Lys Thr Leu Tyr Lys L^s Ala 

ser Ala Gly lie Thr Gly Arg Gin Ala Ala Lys Ala Val Gin Asp Glu 
100 105 110 
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Gly Leu Met Ser Glu Leu Lys Glu val His Leu Ala Arg Glu Gly Asn 
* 115 120 125 

val Leu Leu Trp Glu val Thr Tyr Leu Asn Lys Asp Gly Gin Tyr ser 
no 135 140 



Leu Ser Tyr Val Asp Phe He Asn Gly Lys He His Lys Asn lie Thr 



145 



150 



155 



160 



Pro 

<210> 81 

<211> 1993 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . (1490) 

<223> 



gggcttgccg gaatggaaac gatccttctg tttgcagcag gcattatttt aatcatttta 

gagatttttc tgccgggcgg aatagcaggg attgccggcc tgatcgcaat tgttgcgagc 

ctctttttag cttcgggaag ctttaaggtc atggccgtct ccattttgat tgcaactgct 

gtttcgatag cggcatccat tctattgaca agggtgttgg gtaagcgtat gaaatttttt 

aaaaaattga tcttaaccga ctcgacaagc acagaaagcg gatacgtgtc aaatgaaagc 

cggcgcgatt taattggcaa aatcggcgtc acgtatacac cgctcagacc gtccggaacg 

gtcatcatcg acgatgaacg gcttgatgtt gtatctgaag gctcgttcac cgcaaaggat 

aagaaagtga aagtggttaa agtggaaggc tcacgcattg ttgtgagaga attataaatt 

acatttttag gaggaatata atg gat ccg tea aca ctg ttt ctt tta ctt att 

Met Asp pro ser Thr Leu Phe Leu Leu Leu lie 
15 10 

ate gca gcc gga ate ate eta eta get gtc ttc ttt aca ttc gtc ccg 
lie Ala Ala Gly lie lie Leu Leu Ala Val Phe Phe Thr Phe val Pro 
15 20 25 

gtc atg ctg tgg ate teg get ttg gcc get ggt gtt aaa ate age att 
val Met Leu Trp lie Ser Ala Leu Ala Ala Gly val Lys lie ser He 
30 35 40 

ttc aca ctg ate gga atg agg etc cgc cgc gtc att cea aac cgc gtg 
Phe Thr Leu lie Gly Met Arg Leu Arg Arg val lie Pro Asn Arg Val 
45 50 55 
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60 
120 
180 
240 
300 
360 
420 
480 
533 

581 

629 

677 
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gtg aac ccg etc ate aaa gcg cac aaa gcg gga ctt gat gtt gee ate 
val Asn Pro Leu lie Lys Ala His Lys Ala Gly Leu Asp val Ala lie 
60 65 70 75 

aat cag ctg gaa age cac tat ctt gca ggg got aat gtt gac egg gtc 
Asn Gin Leu Glu ser His Tyr Leu Ala 61 y Gly Asn val Asp Arg val 
80 85 90 

gtc aac gcg ctt ate get gee caa cgt gca aac att gaa ctt aca ttc 
val Asn Ala Leu lie Ala Ala Gin Arg Ala Asn He Glu Leu Thr Phe 
95 100 105 

gee aga tgt gcg gee ate gat tta gcg ggc cgt gac gtg ctt gaa gee 
Ala Arg cys Ala Ala lie Asp Leu Ala Gly Arg Asp val Leu Glu Ala 
110 115 120 

gtt caa atg age gtt aat ccg aaa gtc ate gaa acg ccg ttt att gee 
val Gin Met ser val Asn Pro Lys val He Glu Thr Pro Phe lie Ala 
125 130 135 

got qta gca atg gat ggt ate gaa gtg aaa gca aaa gcg aga ate acg 
Gly val Ala Met Asp Gly lie Glu val Lys Ala Lys Ala Arg He Thr 
140 145 150 155 

gtt cgc get aac ate gac cgc ctt gtc ggg gga gcg ggc gaa gaa acg 
val Arg Ala Asn lie Asp Arg Leu Val Gly Gly Ala Gly Glu Glu Thr 
160 165 170 

ate att gee cgt gtc ggc gaa ggg ate gtt teg aca ate ggt tct tec 
lie lie Ala Arg val Gly Glu Gly lie Val Ser Thr lie Gly ser Ser 
175 180 185 

gat aat cat aaa aaa gtg ctt gaa aac cca gat atg att tea caa ace 
Asp Asn His Lys Lys Val Leu Glu Asn Pro Asp Met lie Ser Gin Thr 
190 195 200 

gta ttg age aaa ggg ttg gat tea ggt aca gcg ttt gaa att eta teg 
val Leu Ser Lys Gly Leu Asp Ser Gly Thr Ala Phe Glu lie Leu Ser 
205 210 215 

ate gat ate get gac gtt gac ate ggc aaa aac ate gga gcg att ctg 
lie Asp He Ala Asp val Asp lie Gly Lys Asn He Gly Ala lie Leu 
220 225 230 235 

caa ace gac cag get gaa gee gat aaa aac ate gee cag gcg aaa gcg 1253 
Gin Thr Asp Gin Ala Glu Ala Asp Lys Asn He Ala Gin Ala Lys Ala 
240 245 250 

gaa gag cgc cgc gee atg gcg gtt gcg caa gaa cag gaa atg cgc gee 1301 
Glu Glu Arg Arg Ala Met Ala val Ala Gin Glu Gin Glu Met Arg Ala 
255 260 265 

cgc gtc gaa gaa atg cgc gee aaa gtc gtc gaa gee gaa gee gaa gtg 
Arg val Glu Glu Met Arg Ala Lys val val Glu Ala Glu Ala Glu val 
270 " 275 280 

ccg ctt gca atg tct gaa get etc cgc age gga aaa ate ggc gtc atg 
pro Leu Ala Met ser Glu Ala Leu Arg Ser Gly Lys lie Gly val Met 
285 290 295 

gac tac etc aat atg aaa aac ate gac gec gac act gac atg cgc gat 
Asp Tyr Leu Asn Met Lys Asn lie Asp Ala Asp Thr Asp Met Arg Asp 
300 305 310 315 

tct ttc gga aag atg acg aaa gac caa aat gaa gag gat cat aaa 
ser Phe Gly Lys Met Thr Lys Asp Gin Asn Glu Glu Asp His Lys 
320 325 330 

Page 168 



725 
773 
821 
869 
917 
965 
1013 
1061 
1109 
1157 
1205 



1349 
1397 
1445 
1490 
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taaacaagcc cctgtaaaaa ggagggagct cattgcttga tatcctgttc gacaatccga 1550 

ttatcatggc ggccatcatc gcagccattt ccttcatatt caacaagctc ggaaaaaacg 1610 

atgaaaatga agaagcgaag cgaaaaccgg cgcctgaaca gcagaggacg cagacgccga 1670 

agccgaaaca gacggcgcag caccgtcctg caaaaaataa aaaccagcgg ccggcagcgg 1730 

cagctgcaaa cagcgcagat atggaagcag agctccgcag aatcaaagaa gatgccgagc 1790 

gttccatgcc ggccgttgaa cggaccatta aaaagcagag cagccgggtg atcaaccgga 1850 

agcaagagct gctcgacatg aataaaaaaa caatagttca aggcattgtc ctcagtgaag 1910 

tattcggccc nccgcggtcg agaaagccgc attacacaat gaggcgccgg cctaaaattt 1970 

aagtattaga acccccttct cac 1993 

<210> 82 
<211> 330 
<212> PRT 

<213> Bacillus licheniformis 
<400> 82 

Met Asp Pro ser Thr Leu Phe Leu Leu Leu lie lie Ala Ala Gly lie 
15 10 15 

He Leu Leu Ala val Phe Phe Thr Phe val Pro Val Met Leu Trp lie 
20 25 30 

Ser Ala Leu Ala Ala Gly Val Lys lie ser lie Phe Thr Leu lie Gly 
35 40 45 

Met Arg Leu Arg Arg Val lie Pro Asn Arg val val Asn Pro Leu lie 
50 55 60 

Lys Ala His Lys Ala Gly Leu Asp val Ala lie Asn Gin Leu Glu Ser 
65 70 75 80 

His Tyr Leu Ala Gly Gly Asn Val Asp Arg Val Val Asn Ala Leu lie 
85 90 95 

Ala Ala Gin Arg Ala Asn He Glu Leu Thr Phe Ala Arg Cys Ala Ala 
106 105 110 

lie Asp Leu Ala Gly Arg Asp val Leu Glu Ala val Gin Met Ser val 
K 115 120 125 

Asn Pro Lys val lie Glu Thr Pro Phe lie Ala Gly val Ala Met Asp 
130 135 140 
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Gly He Glu val Lys Ala Lys Ala Arg lie Thr val Arg Ala Asn lie 
145 150 155 loO 

Asp Arg Leu val Gly Gly Ala Gly Glu Glu Thr lie lie Ala Arg Val 
16 3 170 j»» j 

Glv Glu Gly He val ser Thr lie Gly ser Ser Asp Asn His Lys Lys 
y 180 185 WO 

val Leu Glu Asn Pro Asp Met lie Ser Gin Thr Val Leu Ser Lys Gly 
195 200 205 

Leu Asp Ser Gly Thr Ala Phe Glu He Leu ser lie Asp He Ala Asp 
210 215 220 

Val Asp lie Gly Lys Asn lie Gly Ala lie Leu Gin Thr Asp Gin Ala 
225 230 235 ^0 

Glu Ala Asp Lys Asn lie Ala Gin Ala Lys Ala Glu Glu Arg Arg Ala 
245 250 255 

Met Ala val Ala Gin Glu Gin Glu Met Arg Ala Arg val Glu Glu Met 
260 265 270 

Arg Ala Lys val val Glu Ala Glu Ala Glu val Pro Leu Ala Met Ser 
275 280 285 

Glu Ala Leu Arg Ser Gly Lys He Gly val Met Asp Tyr Leu Asn Met 
290 ' 295 300 

Lys Asn lie Asp Ala Asp Thr Asp Met Arg Asp Ser Phe Gly Lys Met 
305 310 315 320 

Thr Lys Asp Gin Asn Glu Glu Asp His Lys 
325 330 

<210> 83 
<211> 1705 
<212> DNA 

<213> Bacillus licheniformls 
<220> 

<221> CDS 

<222> C308) . . C1237) 

<223> 
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tggatgaagg gcttcattct caatctcttg tcaacctttc cgctgatctg tacggtccta 60 

tggcttaaat tcaccagtaa ggaaaagacc tcattaaaca ttatcgtatt catttgttca 120 

ctgctgagtt tcggcgtttc gcaatcccct ttagggcttc tctttccatg gtcttttcct 180 

gtgacggccc tcattgcaat ggagaagtca gttgccgttc ttatcggttc gattgtttgg 240 

ttcacggcgg tttcgcagct ctttttttct cttctattga aacagatcag gccataccaa 300 

aaaqqag gaa tac aaa atg agt caa gtc gaa ttt gaa got gta agt aaa 349 
aaaggag g** * c ^ ^ y^ &u phe &u ^ y Val Sep Lys 

15 .10 

caa ata aaa ggc aga cca att gtc caa aat ate aca ttt caa att gec 
Arg lie Lys Gly Arg Pro He Val Gin Asn He Thr Phe Gin He Ala 
-- 20 25 3° 



15 



cca ggt aca att ttt ggg ctg etc ggg cca aac ggc get ggc aag aca 
pro Gly Thr He Phe Giy Leu Leu Gly Pro Asn Gly Ala Gly Lys Thr 

" >in 45 



35 40 



397 



445 



493 



589 
637 
685 



aca ctt ate aaa atg att gtc ggg atg gca aag ccg aca tea gga gat 
Thr Leu lie Lys Met He Val Gly Met Ala Lys Pro Thr Ser Gly Asp 
50 55 60 

ate cgc ate gac ggc tat tea gtt aaa age aat tac gag gaa gcg gca 541 
He Arg lie Asp Gly Tyr Ser Val Lys Ser Asn Tyr Glu Glu Ala Ala 
65 70 * 5 

gec cga gtc ggt tct gtt gtt gaa aac cca tec ttt tat gag cac tta 
Ala Arg val Gly ser val Val Glu Asn Pro Ser Phe Tyr Glu His Leu 
80 85 90 

aca gga tac caa aac ctt aaa tat etc ggc gga ttc cac age cac gtg 
Thr Gly Tyr Gin Asn Leu Lys Tyr Leu Gly Gly Phe His Ser His val 
95 100 105 110 

tea aag gag cgc ata gaa gag ate gtt cag ctt gtt gat ttg aca gga 
ser Lys Glu Arg He Glu Glu He Val Gin Leu Val Asp Leu Thr Gly 
115 120 125 

aat att cat aaa cca gtt aaa acg tat tea tta ggc atg aaa cag cgt 733 
ser lie His Lys Pro val Lys Thr Tyr ser Leu Gly Met Lys Gin Arg 
130 135 140 

ttg ggc ctt gee gtc gcg etc ttg cat gat ccg gaa ttt etc att etc 781 
Leu Gly Leu Ala val Ala Leu Leu His Asp Pro Glu Phe Leu lie Leu 
145 150 155 

gat gaa ccg aca aac ggc ctt gat cct cag gga ate att gat ttg cgc 829 
Asp Glu pro Thr Asn Gly Leu Asp Pro Gin Gly He lie Asp Leu Arg 
160 165 170 

gaa cac ctt cag tac ttg gcg aaa ace ttc aac aaa acg att ttg att 877 
Glu His Leu Gin Tyr Leu Ala Lys Thr Phe Asn Lys Thr lie Leu lie 
175 180 185 190 

teg agt cat ctt ctg tct gag gtt gag atg att tgt gat gaa tac ggc 
ser Ser His Leu Leu Ser Glu val Glu Met He Cys Asp Glu Tyr Gly 
195 200 205 

gtc atg aaa aac gga gaa etc ctg caa att aag age aat cac cgc gat 
val Met Lys Asn Gly Glu Leu Leu Gin lie Lys Ser Asn His Arg Asp 
210 215 220 

acc gat acg gtt cgt tat egg ctt aca tta aac ggc cac gec gat gaa 
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925 
973 
1021 



Thr 


ASP 


Thr val 

225 


Arg 


Tyr 


Arg 


gcg 
Ala 


get 

Ala 
240 


gac ctg 
Asp Leu 


ttg 
Leu 


aat 
Asn 


gag 

Glu 
245 


gat 

ASD 
255 


aaa 
Lys 


aat gag 
Asn Glu 


att 
He 


tat 
Tyr 
260 


gtc 
val 


val 


Va l 


aat ctg 
Asn Leu 


tta 
Leu 
275 


atg 
Met 


gag 

Va I U 


cag 
Gin 


gaa 
Glu 


aaa cag 
Lys Gin 
290 


teg 
ser 


ata 
He 


gaa 

Glu 


ggg 

Gly 


tta 
Leu 


ccg gca 
Pro Ala 
305 


tta 
Leu 


ggg 

Gly 


tct 
ser 
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Leu Thr Leu Asn Gly His Ala Asp Glu 
230 235 

gag tac cag tat gca ggc ggt etc acg gaa 
Glu Tyr Gin Tyr Ala Gly Gly Leu Thr Glu 
245 250 

t tgc atg gaa gaa gac att atg aaa 
u cys Met Glu Glu Asp lie Met Lys 
265 270 

c aaa ata aga gtt ctg cat atg aag 
n Lys lie Arg val Leu His Met Lys 
280 285 

a age ttt ctg gaa ttg ate aat aag 
n ser Phe Leu Glu Leu lie Asn Lys 
295 300 



1069 
1117 
1165 
1213 
1267 



aaagtacctg gattgtgtta agettgetge ttgtcatgac aatcgctgtt gcatggatgg 1327 

tcagcaatgg cgaaaaggag aaggagacag gtaactggaa agagcaatta accgttcaaa 1387 

aegctcagta tgaaagagaa atgagagagc tgagcccagc ggttcccaaa taccaatttt 1447 

taaaagaaga gatcgeggtc aatcaatacc ggcttgagca taatttgccg ccttctgcga 1507 

aatacaatgt ttggacgatg ctgaaggagt taaaaccgat cacaacatta atcgcgttga 1567 

ttgcaatcgt gctggcagcg aactccatcg egcttgagea cagcaaagga actattaaat 1627 

ttgcgattgc aacaccggtc aagcgttggc attatctatt ggggaaatac ttgtcgatct 1687 

tgctcaacac tgtattta 1705 

<210> 84 

<211> 309 

<212> PRT 

<213> Bacillus lichenifornris 

<400> 84 

Glu Tyr Lys Met: Ser Gin val Glu Phe Glu Gly Val Ser Lys Arg lie 
1 5 10 15 

Lys Gly Arg Pro lie val Gin Asn lie Thr Phe Gin lie Ala pro Gly 
20 25 30 

Thr He Phe Gly Leu Leu Gly Pro Asn Gly Ala Gly Lys Thr Thr Leu 
35 40 45 

lie Lys Met lie val Gly Met Ala Lys Pro Thr Ser Gly Asp lie Arg 
50 55 60 
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lie Asp Gly Tyr Ser Val Lys Ser Asn Tyr Glu Glu Ala A fa Ala Arg 
65 70 75 80 

val Gly ser val Val Glu Asn Pro Ser Phe Tyr Glu His Leu Thr Gly 
85 90 95 

Tyr Gin Asn Leu Lys Tyr Leu Gly GTy Phe His Ser His Val Ser Lys 

Glu Arg lie Glu Glu lie val Gin Leu val Asp Leu Thr Gly ser lie 
115 120 125 

His Lys Pro val Lys Thr Tyr ser Leu Gly Met Lys Gin Arg Leu Gly 
130 135 140 

Leu Ala val Ala Leu Leu His Asp Pro Glu Phe Leu lie Leu Asp Glu 
145 150 155 160 

Pro Thr Asn Gly Leu Asp Pro Gin Gly lie lie Asp Leu Arg Glu His 
165 170 175 

Leu Gin Tyr Leu Ala Lys Thr Phe Asn Lys Thr lie Leu lie Ser Ser 
180 185 190 

His Leu Leu ser Glu val Glu Met lie Cys Asp Glu Tyr Gly val Met 
195 200 205 

Lys Asn Gly Glu Leu Leu Gin lie Lys ser Asn His Arg Asp Thr Asp 
210 215 220 

Thr val Arg Tyr Arg Leu Thr Leu Asn Gly His Ala Asp Glu Ala Ala 
225 230 235 240 

Asp Leu Leu Asn Glu Tyr Gin Tyr Ala Gly Gly Leu Thr Glu Asp Lys 
245 250 255 

Asn Glu lie Tyr val Leu Cys Met Glu Glu Asp lie Met Lys Val Val 
260 265 270 

Asn Leu Leu Met Glu Asn Lys lie Arg val Leu His Met Lys Gin Glu 
275 280 285 

Lys Gin ser lie Glu Gin Ser Phe Leu Glu Leu lie Asn Lys Gly Leu 
290 295 300 

Pro Ala Leu Gly ser 
305 

<210> 85 
<211> 1371 
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<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . C878) 

<223> 



aaggcttfct gatcgcggat tttaatataa ggctgttcga cattttctac attttccaca 60 

tattttttga aagtctccgt cttttctttt ccatctttca cgtatgctgc tttcagtaat 120 

ggtgctttgt cggattcgct gtcattcacg taatcaaacc atacgagatc gtatttttga 180 

atggattggt catctgcgac ctcctgtgaa cggtctgaag cggatgatga acatcctgat 240 

aagggaacgg ctaaaagcat cgcagccgcg gataaagaga tcagtttcga ttttttcact 

gtgatcatcc tattcatttc ggtttcgctt ttatatacga acgatccggg caaaggtgtc 

atctattcaa aatagattgg cagaaaacag ggcgtaacaa ttgcatttta aacgtaaaca 420 

aactgtaaaa taccatttct atgaaaaaag gtataatttg aatgtcagaa aaaaatccca 480 

ttcacaaaqq atatttttat atg aag aag ata ctt ttt tct gtt ttt gtt ttg 533 
xxcacggagg «i t< n.«.L «.« ^y ^ ^ ^ phe Sep ^ phe Leu 

1 5 10 

gca ggc age ttg eta ttg get ttt aat ttt gcc ggt gaa gcg agt get 581 
Ala Gly ser Leu Leu Leu Ala Phe Asn Phe Ala Gly Glu Ala ser Ala 
15 20 25 

aaa acg aaa aaa gtc age ggc tat ate act tgg tac aac gga gtg ggc 629 
Lys Thr Lys Lys Val Ser Gly Tyj He Thr Trp Tyr Asn Gly val Gly 

677 



get ttg gga ttt ccg aca age aaa gga aag gta gcc gga cat tat 
Ala Leu Gly Phe Pro Thr Ser Lys Gly Lys val Ala Gly His Tyr 
110 115 120 



300 
360 



725 



aaa ate ggc get gac ggc aag agg etc ggc cat tgg gac tgc gcc aca 
Lys lie Gly Ala Asp Gly Lys Arg Leu Gly His Trp Asp Cys Ala Thr 
45 50 55 

aag atg ggc ttc gat gtt ccg aga aaa ggc aca aaa ata aga gcc tat 
Lys Met Gly Phe Asp Val Pro Arg Lys Gly Thr Lys He Arg Ala Tyr 
60 6 5 70 75 

tea aaa gca aaa ccg cac aaa gtc att aca gtc tat aaa tat gat gtc 773 
ser Lys Ala Lys pro His Lys Val lie Thr Val Tyr Lys Tyr Asp val 
80 85 9W 

ggc aga atg ccg ggc get gtt ttg gat gta age ccg aaa get ttt aga 
Gly Arg Met Pro Gly Ala Val Leu Asp val ser Pro Lys Ala Phe Arg 
95 100 105 



821 



aca 869 
Thr 



tat aaa aaa taggagaaat gaagcaagaa aaatcgtttt ettgettett 918 
Tyr Lys Lys 
125 
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tcaattggcg gggtcgaata tgaaaaaagt ttcagttgtt ttgttggcgg cagtcatttt 978 

agccgcaggc gcatttgcgg ccgtccgcta tttcgtcccg gaaaaagcgg agccggcaaa 1038 

gagcggcggt tcagacctgc ttgtatcgat aaccgatcag aagctgatga ccgcttacta 1098 

tgaaaatcaa aataagctgt atgaagaaaa gatgacggat tatccggcta tggcattaga 1158 

ccggaaaaaa cgaattcttt actatacaaa caccgataac agcaatgtga agcatttgat 1218 

caggctggat ttacagtcgg gcaaaaaaac aaccctatat tcaggagatg aatatgtcga 1278 

cgggctcagt ttatcggcgg acggttcgaa gctgttcatg agatacaacc ttgcggagga 1338 

gaggaatttt caccttgctt cctttgattt aaa 1371 

<210> 86 

<211> 126 

<212> PRT 

<213> Bacillus licheniformis 

<400> 86 

Met Lys Lys He Leu Phe ser val Phe val Leu Ala Gly ser Leu Leu 
l 5 10 15 

Leu Ala Phe Asn Phe Ala Gly Glu Ala ser Ala Lys Thr Lys Lys val 
"20 25 30 

ser Gly Tyr He Thr Trp Tyr Asn Gly val Gly Lys lie Gly Ala Asp 
35 40 45 

Gly Lys Arg Leu Gly His Trp Asp cys Ala Thr Lys Met Gly Phe Asp 
50 55 60 

Val Pro Arg Lys Gly Thr Lys lie Arg Ala Tyr ser Lys Ala Lys Pro 
65 " 70 75 ou 

His Lys VaT lie Thr Val Tyr Lys Tyr Asp val Gly Arg Met Pro Gly 
85 90 95 

Ala val Leu Asp val ser Pro Lys Ala Phe Arg Ala Leu Gly Phe Pro 
100 105 110 

Thr ser Lys Gly Lys val Ala Gly His Tyr Thr Tyr Lys Lys 
115 120 125 

<210> 87 
<211> 1957 
<212> DNA 
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ctt tta etc get ttc get gta ttt ctt tea ggc tgt caa age ggc cag 
Leu Leu Leu Ala Phe Ala Val Phe Leu Ser Gly cys Gin Ser Gly Gin 
15 20 25 

aaa cag get gca tea gag aaa aat gaa gag aaa aca aga gtg gta aaa 
Lys Gin Ala Ala Ser Glu Lys Asn Glu Glu Lys Thr Arg val val Lys 
30 35 40 

acc ate aac gga aat gtc act gta ccg get aat ccg aag cgc gtc gtg 
Thr lie Asn Gly Asn val Thr val Pro Ala Asn Pro Lys Arg val vaT 
45 50 55 

acg att ggc tat gcg gga acc atg ctt gca ttc ggg ate aag ccg ctt 
Thr lie Gly Tyr Ala Gly Thr Met Leu Ala Phe Gly lie Lys Pro Leu 
60 65 70 75 

gga gaa acg gga aag tac etc gga agt cct tat att aaa gat caa gtt 
Gly Glu Thr Gly Lys Tyr Leu Gly Ser Pro Tyr He Lys Asp Gin val 
80 85 90 

tea gga ata aag gat ate ggg gga aaa gac ggt ttt tea gta tct gtg 
Ser Gly lie Lys Asp lie Gly Gly Lys Asp Gly Phe Ser Val Ser val 
"i 5 100 105 



9 

gaa aaa gtt ctt gaa ctt aaa ccc gat tta ate gta teg atg acg aac 

Glu Lys val Leu Glu Leu Lys Pro Asp Leu lie val ser Met Thr Asn 
110 115 120 

gat tea aaa gaa tat gaa aag ctg tea aaa ate get ccc act gtc gtc 
Asp ser Lys Glu Tyr Glu Lys Leu Ser Lys lie Ala Pro Thr val val 
125 130 135 

tat ccg ttc ggc aca ttt aaa gat gca cgc gat gaa atg aaa acg ttt 
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<213> Bacillus 1 i cheni f ormi s 



<220> 

<221> CDS 

<222> C50D..C1454) 
<223> 

ttggatactg ageegcttta tctggtgctt ccagccgacc acccgcttgc agateggaaa 60 

gaagtcgega teeggtcgat tgcacacgaa gactttgtct gttttaagee gggctatggt 120 

cttcgatatg tgtttgatca aatgtgccgg ggactgtcca tcagcccgaa gettgetttt 180 

gaaggggaag aagtgtcgac gattttggga ctagtatcag cagggctegg tgtagcaatc 240 

ctgccgaaaa eggeggagea cgtccattct ccagtggcat tttgccgagt gtcagactac 300 

cgttctgaga ggacgategg tctcgccgtc ctgaaagacc attatttgtc gccggcggca 360 

cgcaacttta aagaatttgt aattgaatac tategcegga aegaaeggtc tgatcagccg 420 

taactcaaat aaggacttct caagatgaca aatatcctgt atattgataa tgataattat 480 

tatcaattgg aggattaaat atg acg aaa aag caa tat tct tat ata ttc acc 533 

Met Thr Lys Lys Gin Tyr Ser Tyr He Phe Thr 

581 
629 
677 
725 
773 
821 
869 
917 
965 
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Tyr Pro Phe Gly Thr Phe Lys Asp Ala Arg Asp Glu Met Lys Thr phe 
140 145 150 155 

aac aaa ctg etc ggc aag gaa aag gaa get egg gag tgg acg aaa acg 
gT? Lys Leu Leu cTy Lys Glu Lys Glu Ala Arg Glu Trp Thr Lys Thr 
160 165 27 Q 

ttt aat caa aaa atg aaa gcc gcc cgc gcg aaa att aaa gat gca tct 
Phe Asn Gin Lys Met Lys Ala Ala Arg Ala Lys lie Lys asd Ala ser 

gta aaa ggt gaa acg ttc tct tta ate ggc gca tat gca aaa tct tta 
val Lys Gly Glu Thr Phe ser Leu lie Gly Ala Tyr Ala Lys ser Leu 
190 195 200 

tat gtc tac ggg gca tac ggg tat egg ggc gga gaa gcg ate tat acg 
Tyr val Tyr cTy Ala Tyr Gly Tyr Arg Gly Gly Glu Ala He Tyr Thr 
205 210 215 

cag ctg gga ctg acg ccg cct gaa tct gtt aaa aag gat gcc att gat 
Gin Leu Gly Leu Thr Pro Pro Glu ser Val Lys Lys Asp Ala lie Asp 
220 225 230 235 

aca get gac gga tat aaa gcc ata tct ttc gag gtc ctg ccg aaa tat 1253 
Thr Ala Asp Gly Tyr Lys Ala lie ser Phe Glu val Leu Pro Lys Tyr 
240 245 250 

qcc gga gac tac ata ttt gtc gac gaa tea tac aac gga aag ctt gat 
Ala Gly Asp Tyr He Phe val Asp Glu ser Tyr Asn Gly Lys Leu Asp 
255 • 260 265 

cag gac aat ccg gtt tgg gca teg ctt gac gcg gtg aaa aaa ggc aag 
Gin Asp Asn Pro val Trp Ala Ser Leu Asp Ala val Lys Lys Gly Lys 
270 275 280 

gtc ttt ttc etc gat ccg gac aga ttt tgg ccg tat gat cca aac get 
Phe 
285 



gtc ttt ttc etc gat ccg gac aga lh. uyy «~<-y t-au y<*>- 
val Phe Phe Leu Asp Pro Asg Arg Phe Trp Pro T|r Asp Pro Asn Ala 



1013 
1061 
1109 
1157 
1205 



1301 
1349 
1397 



gtt cag gca cag gcc gaa gaa ate gcc gac atg att tec aag aaa gcg 1445 
val Gin Ala Gin Ala Glu Glu lie Ala Asp Met He ser Lys Lys Ala 
300 305 310 315 

aaa aat aaa tagaaaagcg gggagccgaa aagaatgatc cggcttcccg 1494 
Lys Asn Lys 

> ctttttcatt tttcataatg ctgaaattga atatccagtg teeggaggta cgtttgcagg 1554 

cccgcatctt ggatggggat gatataggcg gcttcatctg actcattatg gtgggaatgc 1614 

cataatcccg gcggtgtaat gaaggctttt ccggttaccc agtcaattcg ttteggatea 1674 

atgatttcct ttgtggccgg atcgattttg cttccgacta atgtatacgt gccgggtgcg 1734 

geataggega caaaatcgag agccaccgac ttgtggctgt gaggagcttg attggagccg 1794 

ggaggcacga tgecgaacat tgcccacaat acatgggtga tegtcagegt ttgatcgaat 1854 

atttcattgt tcaagagaac ggaaatgegg ttgegataac gggegtcagg agcggcggcc 1914 

gcttcagcca attttgettt tgactgttca gcggtgtaga gag 1957 

<210> 88 
<211> 318 
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<212> PRT 

<213> Bacillus 1 i cheni forrai s 



<400> 88 

Met Thr Lys Lys Gin Tyr Ser Tyr lie Phe Thr Leu Leu Leu Ala Phe 
15 10 15 

Ala Val Phe Leu ser Gly Cys Gin ser Gly Gin Lys Gin Ala Ala ser 
20 25 30 

Glu Lys Asn Glu Glu Lys Thr Arg val val Lys Thr lie Asn Gly Asn 
35 40 45 

val Thr val Pro Ala Asn Pro Lys Arg Val val Thr lie Gly Tyr Ala 
50 55 60 

Gly Thr Met Leu Ala Phe Gly lie Lys Pro Leu Gly Glu Thr Gly Lys 
65 70 75 80 

Tyr Leu Gly ser Pro Tyr lie Lys Asp Gin Val ser Gly lie Lys Asp 
85 90 95 

lie Gly Gly Lys Asp Gly Phe Ser Val ser Val Glu Lys Val Leu Glu 
100 105 110 

Leu Lys Pro Asp Leu lie val ser Met Thr Asn Asp ser Lys Glu Tyr 
115 120 125 

Glu Lys Leu ser Lys lie Ala Pro Thr Val Val Tyr Pro Phe Gly Thr 
130 135 140 

Phe Lys Asp Ala Arg Asp Glu Met Lys Thr Phe Gly Lys Leu Leu Gly 
145 150 155 160 

Lys Glu Lys Glu Ala Arg Glu Trp Thr Lys Thr Phe Asn Gin Lys Met 
165 170 175 

Lys Ala Ala Arg Ala Lys lie Lys Asp Ala ser val Lys Gly Glu Thr 
180 185 190 

Phe ser Leu lie Gly Ala Tyr Ala Lys Ser Leu Tyr val Tyr Gly Ala 
195 200 205 

Tyr Gly Tyr Arg Gly Gly Glu Ala lie Tyr Thr Gin Leu Gly Leu Thr 
210 215 220 

pro Pro Glu Ser val Lys Lys Asp Ala lie Asp Thr Ala Asp Gly Tyr 
225 230 235 240 
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Lys Ala lie ser Phe Glu Val Leu Pro Lys Tyr Ala Gly Asp Tyr He 
245 250 255 

phe val Asp Glu ser Tyr Asn Gly Lys Leu Asp Gin Asp Asn pro val 

Trp Ala Ser Leu Asp Ala Val Lys Lys Gly Lys val Phe Phe Leu Asp 
275 280 285 

Pro Asp Arg Phe Trp Pro Tyr Asp Pro Asn Ala val Gin Ala Gin Ala 
290 295 300 

Glu Glu He Ala Asp Met lie ser Lys Lys Ala Lys Asn Lys 
305 310 315 

<210> 89 

<211> 1432 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C501) . . (929) 

<223> 

tccggattat caaaagctgg agacaacctt taccgcgaaa cattgagttc gggagatccg 60 

caagtcgttg tacctgggga aggcggctca ggaaaaattc aaacgagtgc gcttgaaatg 120 

tcgaacgtcg acctttcaga agaattttcc gaaatgatta tcgcgcagcg cggcttccag 180 

tccaatgcga aaatcattac aacctctgat gaaattcttc aggaactcgt caatctgaag 240 

cgataggagg gaaggaggcg ccctcgtgaa ggcgcctctt gataacacat gatcaaagtt 300 

acgcgattaa acggacagcc ctttattctg aatgcactat tcattgagca aattgaatgt 360 

tttccggata cgacaattac gctgtccaac ggaaaaaagt ttgttgtcaa agaagatgaa 420 

gatacagttg tggatacaat cgtgtcattc tatcaaaaaa tccaaatact ttcttgtgac 480 

caaagaattg aggaatctga atg aat aaa aaa ctt eta gga att atg atg acg 

Met Asn Lys Lys Leu Leu Gly lie Met Met Thr 



10 



533 
581 



att att ttg gca att get gtg ttg gga acc get gcg ttc ttt gtc ate 
He lie Leu Ala lie Ala val Leu Gly Thr Ala Ala Phe Phe val lie 
15 20 25 

aag gga age gca agt gaa aaa gat caa aac gca gaa cct teg ate gat 629 

Lys Gly Ser Ala Ser Glu Lys Asp Gin Asn Ala Glu Pro Ser He Asp 

30 35 40 
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677 



725 



gaa gtg gtc gaa tct tea gtt gaa gtc gec gaa ate acg aca aac ttg 
Glu val val Glu Ser ser Va! Glu val Ala Glu lie Thr Thr Asn Leu 
45 50 55 

aaa tea gac aat gta gtc cgt ttg tea ate aag ctt gaa acc gat teg 
Lys Ser Asp Asn Val Val Arg Leu Ser lie Lys Leu Glu Thr Asp Ser 
60 65 70 75 

aaa gag gcg aaa gaa gag ctt gaa aag egg gat ttc caa att aaa gat 773 
Lys Glu Ala Lys Glu Glu Leu Glu Lys Arg Asp Phe Gin lie Lys Asp 
30 85 90 

tea gtc ate tec ctt ttg gcg aac acg aac gca gat gag ctt gaa gga 821 
ser val lie ser Leu Leu Ala Asn Thr Asn Ala Asp Glu Leu Glu Gly 
95 100 105 

caa aaa aga aaa gaa aaa ttt aaa gaa cag ctg aaa gaa aag ctg aac 869 
Gin Lys Gly Lys Glu Lys Phe Lys Glu Gin Leu Lys Glu Lys Leu Asn 
y 110 7 115 120 

acg aac tac atg aaa gag gga aaa gtg aaa act gtg tac att acc tec 917 
Thr Asn Tyr Met Lys Glu Gly Lys val Lys Thr val Tyr lie Thr ser 
125 130 135 

ttt aat ctg cag taggaacata gatgacagaa ccatggaggt gaaaacagat 969 

Phe Asn Leu Gin 

140 

ggcaggagaa gtgctctccc aaaatgaaat egatgeactg etttcagega tatcgacegg 1029 

tgaaatggac gccgacgagc tgaaaaaaga agagtcegtt aaaaaagtaa aagtctatga 1089 

etttaaaegg gcgctccgct tttcaaagga tcaaatccgc agcttgacca ggattcacga 1149 

taactttgea aggctgetaa cgacttattt ctcagctcag ttgagaacct atatccaaat 1209 

ctcggtcagc teggttgate aggttccgta tgaggaattc atcagatcga ttccgaatat 1269 

gacgatcctc aatctgtttg aggttcgccc tcttgaagga agaatcatga tggagatcaa 1329 

cccgaccatc gectataega tgatggaccg ggtgatgggc gggategget cgagccacaa 1389 

caaaattgac ageatgaegg agattgagac gaaaatcatg tec 1432 

<210> 90 
<211> 143 
<212> PRT 

<213> Bacillus licheniformis 
<400> 90 

Met Asn Lys Lys Leu Leu Gly lie Met Met Thr lie lie Leu Ala lie 

Ala val Leu Gly Thr Ala Ala Phe Phe val lie Lys Gly ser Ala ser 
20 25 30 

Glu Lys Asp Gin Asn Ala Glu Pro ser lie Asp Glu val val Glu Ser 
35 40 45 
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Ser val Glu val Ala Glu He Thr Thr Asn Leu Lys Ser Asp Asn Val 
50 55 60 

Val Arg Leu Ser He Lys Leu Glu Thr Asp ser Lys Glu Ala Lys Glu 
65 70 75 80 

Glu Leu Glu Lys Arg Asp Phe Gin lie Lys Asp Ser Val lie Ser Leu 
85 90 95 - 

Leu Ala Asn Thr Asn Ala Asp Glu Leu Glu Gly Gin Lys Gly Lys Glu 
100 105 110 

Lys Phe Lys Glu Gin Leu Lys Glu Lys Leu Asn Thr Asn Tyr Met Lys 
115 120 125 

Glu Gly Lys val Lys Thr val Tyr lie Thr ser Phe Asn Leu Gin 
130 135 140 

<210> 91 

<211> 1366 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C488) . . C874) 

<223> 

<400> 91 

atggcttgac tgccgaaagc tcggattgtc ggatcaggac atcaaacggc ttctccttca 60 

taaaggaaag ctgattcttg agccgggacc gaagtacgga ccgggcggag aaggattcgt 120 

cagaatgaat gtcggatgtt cgctctctgt tgtaaaagac ggactccgac gtctgaagac 180 

cgctttttcg taagcgttcc ggctgaaagc cgggcgcttc taagagcgtt tatggatggt 240 

ttcattcaat tctctttcca gcttttccgc tttttcagct tcttttttgg aatgcttgat 300 

aatcagccgg aatacagcga tcgcgatgat aaagaaaacg gccagcgtaa taaaagaagg 360 

gatatattct cttttgtctt caggaaaata gagcataaac tgaatcagaa acggcgccat 420 

ttttcttcct ccctgaaatg atttttttac catttattta ttatgatacc attaggaggc 480 

agatgca gtg aac aac caa ttt caa gtc gga gat cgc gta aag ggc ttt 529 
vaT Asn Asn Gin Phe Gin val Gly Asp Arg Val Lys Gly Phe 
15 10 

tat aaa aca ggc gtc tac ate ggc gaa att acg gat gtt aaa ccg atg 577 

page 181 



625 
673 
721 
769 
817 
865 



lO294.00O.ST25.txt 
Tvr Lys Thr Gly Val Tgr He Gly Glu lie Thr Asp Val Lys Pro Met 

cac tac ctg gtc aaa ate etc gee gtg ctg acc cat ccg aag cag ggc 
His Tyr Leu val Lys lie Leu Ala val Leu Thr His Pro Lys Gin Gly 
35 40 45 

gac ctt cat cat ccc aat egg gca gac gtc cct ttt ttt cat gaa cga 
Asp Leu His His Pro Asn Arg Ala Asp val Pro Phe Phe His Glu Arg 
50 " 55 60 

aaa gcg etc get tac ggt gaa cag acg aat ate ccg cac cgc atg gtg 
Lys Ala Leu Ala Tyr Gly Glu Gin Thr Asn lie Pro His Arg Met val 
65 70 75 

aag ccg ttc gat gaa get gta ccg gat tat gcg gat teg etc cgc tea 
Lys Pro Phe Asp Glu Ala val Pro Asp Tyr Ala Asp ser Leu Arg Ser 
80 85 90 

get ttg age cgc tta aaa acg gat ctg caa aac gat teg tec gaa tac 
Ala Leu Ser Arg Leu Lys Thr Asp Leu Gin Asn Asp Ser ser Glu Tyr 
95 100 105 110 

gcg gca aaa teg ctt gag ctt att cat ggg ctt gaa aaa gaa tat ttc 
Ala Ala Lys Ser Leu Glu Leu He His Gly Leu Glu Lys Glu Tyr Phe 
115 120 125 

ctg cac aaa taacccaatc tgtttgtcag attgggtttt ttatgtggcg 914 
Leu His Lys 

tgeggaaaga cttttgagag gtcaacccgt tcgccgatcg tegteggett eggattttec 974 

aaatacttct tatcccgttc tacgagcega aacaacttat acgttgtcat cgcgtcgtca 1034 

agegctttat gctgttttcc cgttcctgaa tcgccgtact cttccgctgc cttccacaaa 1094 

ttcgtcaatg ttttgtcgcc gaaaaattcc ttgtactcca tggaaaggtc cctcatctct 1154 

cctttaaacg gaaaeggaac atggttgaac atgcaarttt gcttcagcac tttcatatcc 1214 

atgtttcccc atgtaatgat gacgctgttt eggtcaggat caagctcccg cagcttttca 1274 

ateagegegt taaacgtgat gecttggtea acctgttcct gcgtgatgct gagaaaattt 1334 

ttgcagcgcc tcgttaattt agggaacttc tt 1366 

<210> 92 

<211> 129 

<212> PRT 

<213> Bacillus li cheniformis 

<400> 92 

val Asn Asn Gin Phe Gin val Gly Asp Arg Val Lys Gly Phe Tyr Lys 
1 5 10 15 

Thr Gly val Tyr lie Gly Glu lie Thr Asp Val Lys Pro Met His Tyr 
20 25 30 
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Leu val Lys He Leu Ala val Leu Thr His Pro Lys Gin Gly Asp Leu 
35 40 45 



His His Pro Asn Arg Ala Asp Val Pro Phe Phe His Glu Arg Lys Ala 
50 55 60 



Leu Ala Tyr Gly Glu Gin Thr Asn lie Pro His Arg Met val Lys Pro 
65 70 75 80 



Phe Asp Glu Ala val Pro Asp Tyr Ala Asp ser Leu Arg Ser Ala Leu 



ser Arg Leu Lys Thr Asp Leu Gin Asn Asp Ser ser Glu Tyr Ala Ala 
100 105 110 



Lys ser Leu Glu Leu He His Gly Leu Glu Lys Glu Tyr Phe Leu His 



<210> 93 

<211> 1909 

<212> DMA 

<213> Bacillus licheniformis 

<220> 
<221> CDS 

<222> (501} . . C1406) 
<223> 

gcgttgccgg agatgaaatg gatgaagcaa tcattactta tattagaaaa acatataact 
tgatgatcgg tgaccggact gcagaagcga tcaaacttga aatcggttct gccgaagctt 
ctgaaaacgg agaaagcatg gagatccgcg gccgcgatct tttaacaggc ctgccgaaaa 
cgattgaaat cactgaaaaa gaaattacag cggctcttcg cgacactgtg accgccattg 
tcgatgccgt aaaaaatacg cttgaaaaaa ctccgcctga actcgcggct gatattatgg 
accgcggaat cgtccttacg ggaggcggcg cactgctgcg ccacctggac aaagtcatca 
gcgaagaaac gaaaatgccg gttttaattg cggaagaccc tcttgactgt gtagcgatcg 
gaacaggcaa agctctcgag caaattcatc tatttaaagg caaaaattaa ggacacaggg 



115 




Lys 



aatagaagag 



gtgtataatc 



atg ccg cag ttt ttt aca aat aaa egg ttg atg 
Met Pro Gin Phe Phe Thr Asn Lys Arg Leu Met 
15 10 
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ctt tta etc ctt tgt ate ate att tta gtg gca atg att gga ttt teg 
Leu Leu Leu Leu Cys He lie He Leu val Ala Met lie Gly Phe Ser 
15 20 25 

tta aag aat gac egg aat gca act tgg ccc gaa aaa ttt att ggc gat 
Leu Lys Asn Asp Arg Asn Ala Thr Trp Pro Glu Lys Phe lie Gly Asp 

aca act ggt gta ttc cag acg att ttt cat acg ccc get caa ttt ttt 
Thr Thr Gly val Phe Gin Thr lie Phe His Thr Pro Ala Gin Phe Phe 
45 50 55 

gcg ggc ttc ttt gaa aat ate gaa gac tta aaa aat acg tac age gaa 
Ala Gly Phe Phe Glu Asn He Glu Asp Leu Lys Asn Thr Tyr ser Glu 
60 65 70 75 

aat gag cgc ctg egg aaa aag etc gac ggc cag aca caa tac gag gca 
Asn Glu Arg Leu Arg Lys Lys Leu Asp Gly Gin Thr Gin Tyr Glu Ala 
80 85 90 

aag ctg cag gag ctt gaa aat gaa aat aag tct tta aga aaa gag etc 
Lys Leu Gin Glu Leu Glu Asn Glu Asn Lys Ser Leu Arg Lys Glu Leu 
95 100 105 

ggc cat ctg aaa tea att aaa gac tac acg ccg att ctg gcg ace gtt 
Gly His Leu Lys Ser He Lys Asp Tyr Thr Pro lie Leu Ala Thr val 
110 115 120 

ate gee aga aat ccc gat aag tat gag tgg tgg aac ctg att acg ate 917 
lie Ala Arg Asn Pro Asp Lys Tyr Glu Trp Trp Asn Leu lie Thr lie 
125 130 135 



ate tec aca gtt ate get gca gat aaa ggc aag aaa acg gtg aac gga 

lie Ser Thr Val lie Ala Ala Asp Lys Gly Lys Lys Thr val Asn Gly 
190 195 200 

ate ate aac ggc tac gac tea gat aaa aag gcg ctt tec atg gaa ate 

He lie Asn Gly Tyr Asp ser Asp Lys Lys Ala Leu Ser Met Glu lie 
205 210 215 

ate gag cct gat gaa gac agg gaa gtg aaa aaa ggt gac etc gtc gaa 

He Glu Pro Asp Glu Asp Arg Glu val Lys Lys Gly Asp Leu val Glu 

220 225 230 235 



act tec 
Thr ser 

240 



581 
629 
677 
725 
773 
821 
869 



965 



1013 



aac aaa ggt tea aag cac ggc gtt gag aag gat atg gcg gta aca gat 
Asn Lys Gly ser Lys His Gly val Glu Lys Asp Met Ala val Thr Asp 
140 145 150 155 

gaa aac ggc aac ttg ate gga aaa ate aaa age aca aaa gtg aac aat 
Glu Asn Gly Asn Leu He Gly Lys He Lys Ser Thr Lys val Asn Asn 
160 165 170 

ttc act tec acc gtc cag ctt tta age gca aca gac aga aac aac aga 1061 
Phe Thr Ser Thr val Gin Leu Leu Ser Ala Thr Asp Arg Asn Asn Arg 
175 180 185 



1109 
1157 
1205 
1253 
1301 



ggt gcg ggc ggc gtt ttt cct aaa ggc ctg aca ate gga aaa 
Gly Ala Gly Gly val Phe Pro Lys Gly Leu Thr lie Gly Lys 
240 245 250 

gtg aca gag gtt gaa cca gat tec tac ggt ttg acg aaa ate get tat 
vaT Thr Glu val Glu Pro Asp Ser Tyr Gly Leu Thr Lys lie Ala Tyr 
255 260 265 

gta gag ccg gca gec gat atg tat aac ctt gat aac gtc ate gtc gtc 1349 
val Glu Pro Ala Ala Asp Met Tyr Asn Leu Asp Asn val lie val val 
270 275 280 
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gac aga acg ctt gat acg gtg gat gtc gac aag atg gac gat gag gag 
asp Arg Thr Leu Asp Thr val Xsp Val Asp Lys Met Asp Asp Glu Glu 
285 290 295 



1397 



gaa ggg teg tgaaacgett ccttcttccc gtcgtcatga tgtttgtttt 1446 

Glu Gly ser 

300 

agtatctgac agegtctatg eggattttgt caacttgcct tttgtgacgg aagaacagca 1506 

gctcatcccg cgttttctgc tgcttgtctt agtttttatg aeggcttatg tcaatcagcc 1566 

ttttgecatt acatatggat ttattttegg actgttatat gatattaatt acaccgacct 1626 

tttaggtgta tatatgtttg gttttgeegg tatttgetat ttatcgtcaa aagcgttcaa 1686 

agtattgcag acaaacgcgc tggtegtcat ttttatttcg ctgctcgccg tctgtgttct 1746 

tgaattttac caatatggcg tgeagatget gataegtccg gaaattatgc cgttccatca 1806 

atttgtgctc ggcaggctcc tgcccacgct tgegctgaac gccgttggcg gccttctgct 1866 

catttacccg ttcaaatggt tttttaccag tcttaagaaa gag 1909 

<210> 94 

<211> 302 

<212> PRT 

<213> Bacillus licheniformis 

<400> 94 

Met Pro Gin Phe Phe Thr Asn Lys Arg Leu Met Leu Leu Leu Leu cys 
1 5 10 15 

lie lie lie Leu val Ala Met lie Gly Phe ser Leu Lys Asn Asp Arg 
20 25 30 

Asn Ala Thr Trp Pro Glu Lys Phe lie Gly Asp Thr Thr Gly val Phe 
35 40 45 

Gin Thr lie Phe His Thr Pro Ala Gin Phe Phe Ala Gly Phe Phe Glu 
50 55 60 

Asn He Glu Asp Leu Lys Asn Thr Tyr Ser Glu Asn Glu Arg Leu Arg 
65 70 75 80 

Lys Lys Leu Asp Gly Gin Thr Gin Tyr Glu Ala Lys Leu Gin Glu Leu 
85 90 95 

Glu Asn Glu Asn Lys Ser Leu Arg Lys Glu Leu Gly His Leu Lys ser 
100 105 110 

lie Lys Asp Tyr Thr Pro lie Leu Ala Thr val lie Ala Arg Asn Pro 
115 120 125 
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Asp Lys Tyr Glu Trp Trp Ajn Leu He Thr lie Asn Lys Gly ser Lys 

Hi| Gly val Glu Lys Asg Met Ala Val Thr Ajp^ Glu Asn Gly Asn Leu 

lie Gly Lys lie Lys ser Thr Lys val Asn Asn Phe Thr Ser Thr val 

Gin Leu Leu ser Ala Thr Asp Arg Asn Asn Arg He Ser Thr val lie 
180 185 190 

Ala Ala Asp Lys Gly Lys Lys Thr val Asn Gly lie lie Asn Gly Tyr 
195 200 205 



asp ser Asp Lys Lys Ala Leu Ser Met Glu He lie Glu pro Asp Glu 
H 210 215 220 

asd Arg Glu val Lys Lys Gly Asp Leu val Glu Thr Ser Gly Ala Gig 

Gly val Phe Pro Lys Gly Leu Thr He Gly Lys val Thr Glu val Glu 
3 245 250 255 

pro Asp ser Tyr Gly Leu Thr Lys lie Ala Tyr Val Glu Pro Ala Ala 
260 265 270 

Asp Met Tyr Asn Leu Asp Asn val lie val Val Asp Arg Thr Leu Asp 
275 280 285 

Thr val Asp val Asp Lys Met Asp Asp Glu Glu Glu Gly ser 
290 295 300 

<210> 95 

<211> 1450 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (121) . . (951) 

<223> 



gcatgaaagc ctgccgaccc ggcaggtttt tttacgttta tgaccagagg catttttcat 
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Met Cys Gly Ala Asp Asp Leu A?g Leu Lys Asp Thr Thr Leu Leu Thr 
50 55 60 
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tgattaaagg aatatccgtc tttttcacga attgatataa aaaagtgagg aggacaaaaa 120 

atg aca cat age gca tta aag cat tta gat tat cac aat tgg gcg aat 168 
Met Thr His ser Ala Leu Lys His Leu Asp Tyr His Asn Trp Ala Asn 
! 5 10 15 

caa agg gtg etc acc cac ctg aaa age ctg cct gaa gag ctg ttc acc 216 
Gin Arg VaT Leu Thr His Leu Lys Ser Leu Pro Glu Glu Leu Phe Thr 
20 25 30 

cqq gaa ate aaa age gtt ttt caa act gta tct gag gtt gtt acc cat 264 
Arg Glu He Lys sir val Phe Gin Thr val Ser Glu val Val Thr His 
35 40 45 

312 
360 
408 
456 
504 
552 
600 
648 



aga aag 
Arg Lys 
65 



tgt ggg gga aag tat acc cgc aga acc gtt caa aaa atg aag 
Cys Gly Gly L^s Tyr Thr Arg Arg Thr Val Gin Lys Met Ly^s 

cca aag ttt agg ttg cag tgt cag ttt aag aag aag cgc caa aag tac 
pro Lys Phe Arg Leu Gin cys Gin Phe Lys Lys Lys Arg Gin Lys Tyr 
85 90 95 

att tgt ggt gaa agg aat aat att ggg egg aac act gtc aat ggt aat 
lie Cys Gly Glu Arg Asn Asn He Gly Arg Asn Thr val Asn Gly Asn 
100 105 110 

ttt aaa gca age cga ttt aat gaa aaa tgg gta acc gac att acc tac 
Phe Lys Ala ser Arg Phe Asn Glu Lys Trp val Thr Asp He Thr Tyr 
115 120 125 

tta cat tat ggc tec gat atg tta tat tta tea acg att atg gac tta 
Leu His Tyr Gly Ser Asp Met Leu Tyr Leu ser Thr lie Met Asp Leu 
130 135 140 

tat aac aac gaa ata gtg get tac aaa ata ggt acg age caa gat att 
fyr Asn Asn Glu He vaT Ala Tyr Lys lie gTv Thr ser Gin Asp lie 
145 150 155 160 

aac eta gta tta gac aca ttg agg gaa get gta gaa tta cgt aaa cca 
Asn Leu Val Leu Asp Thr Leu Arg Glu Ala Val Glu Leu Arg Lys Pro 
165 170 1"5 



gta ggg tta ctt ctt cat age gac cag gga tct gtc tat act 
val Gly Leu Leu Leu His ser Asp Gin Gly Ser Val Tyr Thr ser His 
180 185 190 

gca tat cag aat ttg gee aaa gaa aaa ggc att acc aca age atg tct 
Ala Tyr Gin Asn Leu Ala Lys Glu Lys Gly He Thr Thr ser Met Ser 
195 200 205 

cga aaa gga aac tgc cat gat aat gee gtc att gaa tec ttt cac tec 
Arg Lys Giy Asn Cys His Asp Asn Ala val He Glu ser Phe His Ser 
210 215 220 

teg eta aag teg gaa gga ttt aac get caa agt aga gca tct ata tec 
Ser Leu Lys Ser Glu Gly Phe Asn Ala Gin Ser Arg Ala Ser lie Ser 
225 230 235 240 

aat tct aaa gta gta caa att gta aat caa tac atg tat cga tat aat 
Asn Ser Lys Val Val Gin He Val Asn Gin Tyr Met Tyr Arg Tyr Asn 
245 250 255 

cat gta cga att cag gca aaa tta aac tac ctg tec cca ctg gaa tac 
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744 
792 
840 
888 
936 
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His val Arg lie Gin Ala Lys Leu Asn Tyr Leu Ser Pro Leu Glu Tyr 
260 265 270 

agg gga cag gca gca taggtgtttt ttctaagtct cattttaacg ggtcagttca 991 
Arg Gly Gin Ala Ala 
9 275 

tctttacatg ccgggttttt gctttattca ggctgcttcg cgtccgcttc aagccgggcc 1051 

actgctccag gcgacgcttt ttccaccgct ctggcggcta tgtcgtaagc ctcttcatac 1111 

tgatatgcgt aaaaacagtt ttctgcttct ttcagctgtt cggaaaggat acggtcctgg 1171 

cttctgaagc ggttgccata ttgaatgatg cgttcgatca gcaaaaccag ttcaaccagt 1231 

tcgtccgtct ttgttttcac ttccgtgaca agctgttccg cctcttgaag acgttcgttc 1291 

accgcatcca tgttcagcgg cagctcattc aactgttctg tcactttctg cacagtcgtc 1351 

tgcgactgtc ggatcttttc ggttatggcc tccgggatgc ctggaacatt gcttttctcc 1411 

aggctgcgcg ccgtatcctt gattgtctgc ttcaattgc 1450 

<210> 96 

<211> 277 

<212> PRT 

<213> Bacillus licheniformis 

<400> 96 

Met Thr His Ser Ala Leu Lys His Leu Asp Tyr His Asn Trp Ala Asn 
1 5 10 15 

Gin Arg val Leu Thr His Leu Lys ser Leu Pro Glu Glu Leu Phe Thr 
20 25 30 

Arg Glu lie Lys Ser val Phe Gin Thr Val ser Glu val val Thr His 
35 40 45 

Met Cys Gly Ala Asp Asp Leu Arg Leu Lys Asp Thr Thr Leu Leu Thr 
50 55 60 

Arg Lys Cys Gly Gly Lys Tyr Thr Arg Arg Thr val Gin Lys Met Lys 
65 70 75 80 

Pro Lys Phe Arg Leu Gin cys Gin Phe Lys Lys Lys Arg Gin Lys Tyr 

lie cys Gly Glu Arg Asn Asn lie Gly Arg Asn Thr Val Asn Gly Asn 
100 105 110 

Phe Lys Ala Ser Arg Phe Asn Glu Lys Trp Val Thr Asp He Thr Tyr 
115 " 120 125 
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Leu His Tyr Gly ser Asp Met Leu Tyr Leu ser Thr lie Met Asp Leu 
130 135 140 

T yr Asn Asn Glu lie val Ala Tyr Lys lie Gly Thr Ser Gin Asp lie 
1^5 150 155 160 

Asn Leu val Leu Asp Thr Leu Arg Glu Ala val Glu Leu Arg Lys Pro 
165 170 17 b 

val Gly Leu Leu Leu His Ser Asp Gin Gly ser Val Tyr Thr Ser His 
180 185 190 

Ala Tyr Gin Asn Leu Ala Lys Glu Lys Gly lie Thr Thr Ser Met Ser 
195 200 205 

Arg Lys Gly Asn cys His Asd Asn Ala Val lie Glu ser Phe His ser 

ser Leu Lys Ser Glu Gly Phe Asn Ala Gin ser Arg Ala Ser lie ser 
225 230 235 *w 

Asn Ser Lys Val val Gin lie Val Asn Gin Tyr Met Tyr Arg Tyr Asn 
245 250 25S 

His val Arg lie Gin Ala Lys Leu Asn Tyr Leu Ser Pro Leu Glu Tyr 
260 265 270 

Arg Gly Gin Ala Ala 
275 

<210> 97 

<211> 2312 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (501) . . (1925) 

<223> 



atgattgctg acattgaaga ctatatcggt tttcatattc ctattattga ggagccgtca 60 

aaagaagaaa ttgcacgggc aaaagcggcg tttcaaaaga aaatcaatag gaagccggag 120 

cttaaacagg acaagagcga atcgttaaat aaggaaatca tgaggctcta ctttaacggg 180 

ggaaaaaaga agaagcttag agctgttgat ttcgtcggaa cgattgctaa aattgacggc 240 
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gtctccgccg aggatatcgg gattatcacg atccaggagc aaggttcatt cgttgaaatt 300 

ttaaacggca aaggtccgct cgtcttagat gcgatgaaaa acacgacagt gaaagggaaa 360 

ttgctgaaag tgcataaagc gaggaaataa tcttaggctg ccgattttgt cgggagcttt 420 

tttgctcgta ataaaccttg gataagcagc atatgatgga ttgtcaaaaa atgaaagcgt 480 

tttaaaagag aggagaacaa atg aat atg aga aag tgt ttc ate caa gtc ctt 533 
" w s 9 S9 s Met Asn Met Arg Lys Cys Phe He Gin val Leu 

15 10 

oca tta ctt ttc ate att get gca tgt ttc gcg cca aac caa gec tct 
Alt Leu Leu Phe lie lie Ala Ala Cys Phe Ala Pro Asn Gin Ala ser 
15 20 « 

gca caa act caa aaa cct gtt ttt tea gaa gtg acg gta cat gat cca 
Ala Gin Thr Gin Lys Pro val Phe Ser Glu vat Thr val His Asp Pro 
30 35 40 

tea att att aaa acq aat ggc acg tac tat gtc ttc ggc tec cat tta 
ler ill ill lyl All Asn cTy Thr Tyr Tyr val Phe Gly Ser His Leu 
45 50 5S 

get teg gee aaa teg acg gac ctg atg aat tgg acg caa att tec teg 725 
Ala ser Ala Lys Ser Thr Asp Leu Met Asn Trp Thr Gin He ser Ser 

65 70 " 



60 



581 
629 
677 



773 



aat ate cac aac ggc aat cct ctg att ccg aac gtc tat gaa gaa tta 
si? val Sis lip GTy Asn Pro Leu He Pro Asn Val Tyr Glu Glu Leu 
80 85 3 « 

aaa gaa acc ttt gaa tgg get gaa tct gat acg ttg tgg gca cct gat 821 
Lys Glu Thr Phe Glu Trp Ala Glu ser Asp Thr Leu Trp Ala Pro Asp 
7 95 100 105 

ate acc cag ctt gag gac ggc aag ttt tat atg tat tac aac gee tgc 
val Thr Gin Le5 hu Asp Gly lvs Phe Tyr Met Tyr Tyr Asn Ala cys 
110 115 I 20 

cgc ggg gat tct ccg aga tec gee etc gag ctt get gtc gca gac gac 
Ara Gly Asp Ser Pro Arg Ser Ala Leu Gly Leu Ala val Ala Asp Asp 
125 130 135 

att gaa ggt cca tac aaa aat aaa ggc att ttt ctg aag teg gga atg 
lie Glu Gly Pro Tyr Lys Asn Lys Gly He Phe Leu Lys Ser Gly Met 
140 145 150 

gat ggg ate age aat gac ggg acg cct tat gac gcg aca aag cac cca 
Asp Gly lie ser Asn Asp Gly Thr pro Tyr Asp Ala Thr Lys His pro 
ISO 1°5 A/u 

aat ate gtc gat ccc cac aca ttc ttt gat caa aac gga aag ctg tgg 
Jin val val Asp Pro His Thr Phe Phe Asp Gin Asn Gly Lys Leu Trp 
175 180 185 

atg gtg tac ggc tec tat tec ggc gga att ttt att tta gaa atg gac 
Met val Tyr Gly ser Tyr Ser Gly Gly He Phe lie Leu Glu Met Asp 
190 195 200 

aag aaa acc gga ttt ccg ctt ccg gga cag gga tac ggc aaa aag ctg 
Lys tys Thr Gly Phe Pro Leu Pro GTy Gin Gly Tyr Gly Lys Lys Leu 
7 205 210 215 

ate ggc ggc aac cac age cgt att gaa ggc gca tat att etc tac cat 1205 
lie Gly Gly Asn His ser Arg lie Glu Gly Ala Tyr He Leu Tyr His 
220 225 230 235 
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869 
917 
965 
1013 
1061 
1109 
1157 
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cct gaa aca cag tat tac tac ctg tac atg tec ttc ggg ggg ctt gec 1253 
pro Glu Thr Gin Tyr Tyr Tyr Leu Tyr Met Ser Phe Gly Gly Leu Ala 
240 245 250 

get gac ggg ggt tac aac att cgc gtc gec cgc tec aaa aac cct gac 
Ala Asp Gly Gly^ Tyr Asn lie Arg V|l Ala Arg ser Lys Asn Pro Asp 



1301 



1349 



ggg cct tat tat gat gca gaa ggc cac gcg atg att gac gtc cgc ggc 
Gly Pro Tyr Tyr Asp Ala Glu Gly His Ala Met He Asp val Arg Gly 
270 275 280 

aaa gaa gga acg ctt ttt gac gat cgt tea ate gaa ccg tac ggc gtc 1397 
Lys Glu Gly Thr Leu Phe Asp Asp Arg ser He Glu Pro Tyr Gly val 
285 290 295 

aaa ctg atg gga aat ttc tea ttt aac aat aaa aac ggc tat gtg teg 1445 
Lys Leu Met Gly Asn Phe Ser Phe Asn Asn Lys Asn Gly Tyr val Ser 
30O 305 310 315 

ccg ggc cat aac tct gee ttt tac gat gaa aaa age ggt aaa tea tat 1493 
pro Gly His Asn ser Ala Phe Tyr Asp Glu Lys Ser Gly Lys ser Tyr 
320 325 330 

tta ate ttc cac ace cgc ttc ccg gga egg ggc gag gag cac gaa gtc 1541 
Leu lie Phe His Thr Arg Phe Pro Gly Arg Gly Glu Glu His Glu val 
335 340 345 

cgc gtc cac caa ttg ctg atg aac aaa caa ggc tgg ccg gtt gtc gec 1589 
Arg val His Gin Leu Leu Met Asn Lys Gin Gly Trp Pro val Val Ala 
350 355 360 

cct: cac cgc tat gee gga gag aag ctt gaa aag gtg aaa aag tea gat 1637 
pro His Arg Tyr Ala Gly Glu Lys Leu Glu Lys val Lys Lys Ser Asp 
365 " 370 375 

gtg att ggc gat tac gaa ttg gtg agg cac ggc aaa gac ate tec gca 1685 
val lie Gly Asp Tyr Glu Leu Val Arg His Gly Lys Asp He Ser Ala 
*fiO 385 390 395 



1733 
1781 



gat att aaa gaa teg aaa gaa ate cgc ttg aat caa aat ggc aaa ata 
Asp lie Lys Glu ser Lys Glu He Arg Leu Asn Gin Asn Gly Lys lie 
400 405 410 

aca ggc gca gta gec gga acg tgg aag aac acg ggg cat aac aaa ata 
Thr Gly Ala val Ala Gly Thr Trp Lys Asn Thr Gly His Asn Lys lie 
415 420 425 

gaa etc aag ate gac gga aaa ace tac gat ggc gtg ttt ttg cgt cag 1829 
Glu Leu Lys lie Asp Gly Lys Thr Tyr Asp Gly val Phe Leu Arg Gin 
430 435 440 

tgg gat gcg get tct gag cgt aag gtg atg acg ttt agt gcg ttg tct 1877 
Trp Asp Ala Ala ser Glu Arg Lys Val Met Thr Phe ser Ala Leu Ser 
445 450 455 

cgt gag gga gat gcg gtt tgg ggg agt agt tta aaa aga gcg gaa ttt 1925 
Arg Glu Gly Asp Ala val Trp Gly Ser Ser Leu Lys Arg Ala Glu Phe 
460 465 470 475 

taaaaggaat ttcatctcta aaagcacatt cctgattaaa ggtatgtgct ttttaaatga 1985 

tttagatcaa atggttgttt taatatggaa attcaggatg gattatacga taatacatat 2045 

atggtctttt ttactacata agttgttcgt gagattctat gaagaaaaat caacaagggg 2105 

tgttgataaa atgggtttta aaaggagttt taaaataatg cctggtgtca aacttaatat 2165 
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aaataaaaaa agtgttggga tgactttagg gggcaaaaat ggcaggataa cttataatac 2225 
ttctggcaaa gtaacaacaa gtgcaaaaat ccccggtaca ggtctatctt atagttccag 2285 
taaatctatt tcttcatcac aaaaaca 

<210> 98 
<211> 475 
<212> PRT 

<213> Bacillus licheniformis 
<400> 98 

Met Asn Met Arg Lys Cys Phe lie Gin val Leu Ala Leu Leu Phe lie 
15 10 " 

lie Ala Ala Cys Phe Ala Pro Asn Gin Ala Ser Ala Gin Thr Gin Lys 
20 25 30 

pro val Phe Ser Glu Val Thr Val His Asp Pro Ser lie lie Lys Ala 
35 40 45 

Asn Gly Thr Tyr Tyr Val Phe Gly ser His Leu Ala ser Ala Lys Ser 
50 " 55 60 

Thr Asp Leu Met Asn Trp Thr Gin lie ser ser Ser val His Asp Gly 
65 70 75 av 

Asn Pro Leu lie Pro Asn val Tyr Glu Glu Leu Lys Glu Thr Phe Glu 
85 90 95 

Trp Ala Glu ser Asp Thr Leu Trp Ala Pro Asp Val Thr Gin Leu Glu 
100 105 110 

Asp Gly Lys Phe Tyr Met Tyr Tyr Asn Ala cys Arg Gly Asp Ser Pro 
115 120 125 

Arg Ser Ala Leu Gly Leu Ala Val Ala Asp Asp lie Glu Gly Pro Tyr 
130 135 140 

Lys Asn Lys Gly lie Phe Leu Lys Ser Gly Met Asp Gly lie ser Asn 
145 150 155 160 

Asp Gly Thr Pro Tyr Asp Ala Thr Lys His Pro Asn Val val Asp Pro 
K 165 170 175 

His Thr Phe Phe Asp Gin Asn Gly Lys Leu Trp Met Val Tyr Gly ser 
180 185 190 
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Tyr Ser Gly Gly He Phe lie Leu Glu Met Asp Lys Lys Thr Gly Phe 
195 200 205 

pro Leu Pro Gly Gin Gly Tyr Gly Lys Lys Leu lie Gly Gly Asn His 
210 215 220 

Ser Arg lie Glu Gly Ala Tyr lie Leu Tyr His Pro Glu Thr Gin Tyr 
225 230 235 240 

Tyr Tyr Leu Tyr Met Ser Phe Gly Gly Leu Ala Ala Asp Gly Gly Tyr 
y 245 250 255 

Asn lie Arg val Ala Arg ser Lys Asn pro Asp Gly Pro Tyr Tyr Asp 
260 265 270 

Ala Glu Gly His Ala Met lie Asp val Arg Gly Lys Glu Gly Thr Leu 
275 280 285 

Phe Asp Asp Arg Ser lie Glu Pro Tyr Gly Val Lys Leu Met Gly Asn 
290 295 300 

phe ser Phe Asn Asn Lys Asn Gly Tyr Val Ser Pro Gly His Asn Ser 
305 310 315 320 

Ala Phe Tyr Asp Glu Lys Ser Gly Lys Ser Tyr Leu He Phe His Thr 
325 330 335 

Arg phe Pro Gly Arg Gly Glu Glu His Glu val Arg val His Gin Leu 
340 345 350 

Leu Met Asn Lys Gin Gly Trp Pro Val val Ala Pro His Arg Tyr Ala 
355 360 365 

Gly Glu Lys Leu Glu Lys Val Lys Lys Ser Asp Val lie Gly Asp Tyr 
370 375 380 

Glu Leu val Arg His Gly Lys Asp lie Ser Ala Asp lie Lys Glu ser 
385 390 395 400 

Lys Glu lie Arg Leu Asn Gin Asn Gly Lys lie Thr Gly Ala val Ala 
405 410 415 

Gly Thr Trp Lys Asn Thr Gly His Asn Lys lie Glu Leu Lys lie Asp 
K 420 425 430 

Gly Lys Thr Tyr Asp Gly val Phe Leu Arg Gin Trp Asp Ala Ala Ser 
435 440 445 

Glu Arg Lys val Met Thr Phe Ser Ala Leu Ser Arg Glu Gly Asp Ala 
450 455 460 
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val Trp Gly ser ser Leu Lys Arg Ala Glu Phe 
465 470 475 



<210> 99 

<211> 1828 

<212> DNA 

<213> Bacillus 1 -icheniformis 
<220> 

<221> CDS 

<222> C501)..(1325) 
<223> 



<400> 99 
acgcatgatc 


aatggcgcgc 


cttgcaaaag 


ggctggacga tgaaacaggt 


ggagctcaag 


60 


ctgccgcgct 


tctcatntca 


aacagactac 


atgttaaatg aaccgcttaa 


acgccttgga 


120 


atgaaaaacg 


tgtttagcag 


cgcgaatttt 


tcaaatatgt ttaccgggca 


tggcgccgct 


180 


caaattaata 


aagtcagaca 


taaaacattt 


atcaaagtgg atgaagcggg 


cactgaagca 


240 


tccgcggcaa 


cggcgg-ctga 


aatcatcgaa 


tcagcccccg tccctgaagt 


gaccatgact 


300 


gcagaccacc 


cgttttattt 


tgcgatcgtt 


gatgaagcat ccggaatgat 


tctctttttg 


360 


ggcagtgtgg 


cagagccgaa 


agatgattaa 


atctggggaa ataccattat 


tttataaaaa 


420 


ttcattaaac 


ttcctgtttt 


attaccgata 


ttaggaaggg agttccttta 


tggtgatgaa 


480 


taaacaggag 


gcaaggacaa 


atg aaa aaa agt ttg ttt ctg ttc gtg ttc agt 
Met Lys Lys Ser Leu Phe Leu Phe val Phe Ser 
15 10 


533 



ttg ttt ttg atg gcg att cca gca ttt teg get teg gcg aat gtt tac 581 

Leu Phe Leu Met Ala lie Pro Ala Phe Ser Ala ser Ala Asn val Tyr 
15 20 25 

gaa gat gag tat gaa ccc aac aat tct ttc get gag get tac gat gta 629 

Glu Asp Glu Tyr Glu pro Asn Asn Ser Phe Ala Glu Ala Tyr Asp Val 
30 35 40 



999 ttg tgg aaa tac aag acg att teg gcg acg att cac age gaa age 
Gly Leu Trp Lys Tyr Lys Thr lie Ser Ala Thr lie His Ser Glu Ser 
45 50 55 



ttt aaa gat get tac gac tat ccc gca gta gga tct tct gaa aga atg 
Phe Lys Asp Ala Tyr Gly Tyr Pro Ala val Gly Ser Ser Glu Arg Met 
95 100 105 
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677 



gat aaa gat tat tac aaa ttt tac gcg aca aag gga gaa cag ctt gec 725 
Asp Lys Asp Tyr Tyr Lys Phe Tyr Ala Thr Lys Gly Glu Gin Leu Ala 
60 65 70 75 



att cac eta aag aac ate ccg gca aat aca gat tat gat eta tat tta 773 

lie His Leu Lys Asn lie pro Ala Asn Thr Asp Tyr Asp Leu Tyr Leu 
SO 85 90 

ttt aaa gat get tac ggc tat ccc gca gta gga tct tct gaa aga atg 821 
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qqa aac caa aat gaa ate ate cgc ttg gat gtt ccc gag aca gge cga 
Gly Asn Gin Asn Glu lie lie Arg Leu Asp Val Pro Glu Thr Gly Arg 
110 115 120 

tac att gcg gtc gtc atg tct aaa gac ggt tea tat gac gge tgg gga 
Tyr lie Ala val val Met ser Lys Asp Gly Ser Tyr Asp Gly Trp Gly 
125 130 135 

ttt tac aga ctt gaa ttt ate gac aga atg aag age ggt get tat acg 
Phe Tyr Arg Leu Glu Phe lie Asp Arg Met Lys Ser Gly Ala Tyr Thr 
140 3 145 150 155 

gcg aat ttg tct ccg tea tec ate tea age ccg gga cag gga gtc gtt 
Ala Asn Leu Ser Pro Ser ser He Ser Ser Pro Gly Gin Gly val val 
160 165 170 

tct ccg gtt gee gee gtc aat ctt gee aat gee teg gee att ccc gaa 
Ser Pro val Ala Ala Val Asn Leu Ala Asn Ala Ser Ala lie Pro Glu 
175 180 185 

gga gcg act gtg aaa age gtt tct gee gag gga acg ata tat cca agt 
Gly Ala Thr val Lys Ser val ser Ala Glu Gly Thr lie Tyr Pro Ser 
190 " 195 200 

etc gga cac ace tac aga gaa gtc ctg aac aag gaa gaa gge gtt tgg 
Leu Gly His Thr Tyr Arg Glu Val Leu Asn Lys Glu Glu Gly val Trp 
205 210 215 

cac aca teg gtt tea gge gge aca ctg ttt ccg gat eta aag cct gaa 
His Thr ser val ser Gly GTy Thr Leu Phe Pro Asp Leu Lys Pro Glu 
220 225 230 235 

ctt gcg ctt ccc gtc aaa acg aca tgg aat gtg aga tac tat teg etc 
Leu Ala Leu Pro val Lys Thr Thr Trp Asn Val Arg Tyr Tyr Ser Leu 
240 245 250 

get tgg age agt tea act tgg aga teg ccg cag ctg aag ate aat tat 
Ala Trp Ser Ser ser Thr Trp Arg ser Pro Gin Leu Lys lie Asn Tyr 
255 260 265 

caa tac gat tea aca tac gge tgg taaacagatc caaatcccgg ccgatataaa 
Gin Tyr Asp Ser Thr Tyr Gly Trp 
270 275 



869 
917 
965 
1013 
1061 
1109 
1157 
1205 
1253 
1301 
1355 



aagtaataga atgtaattgg catgaaagga gctcccatga atattagaga cagggtaaaa 1415 

) etttegcttt attccgagca gctgatgaag ccggccgccg cgaatgtgcc ggcaaagact 1475 

aaaggctcca aaaggatgee cgccagccaa acagacactc tctccatcag caaacaggct 1535 

gaatcagccc aaaaaaatgc acegtcatta eggtcacaaa tgaacggcgt tcaatttgag 1595 

atctataatc tttatgtgga caggcagegt ttgaacagee agatcgaagg ggegctgegg 1655 

gagageggaa tttccctttc egaaagegaa catctgacat tgcatgttga eggacataac 1715 

eggattacag ttgaaggcat cgaagacgaa caaaaaagaa cccgtatcga agctgtttta 1775 

aacgacagcg ataaaeggtt cggtgcgcgt ctgttgggcc aegcagaact gat 1828 

<210> 100 
<211> 275 
<212> PRT 
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<213> Bacillus licheniformis 



<400> 100 

Met Lys Lys ser Leu Phe Leu Phe val Phe Ser Leu Phe Leu Met Ala 

lie Pro Ala Phe Ser Ala Ser Ala Asn val Tyr Glu Asp Glu Tyr Glu 
20 25 30 

pro Asn Asn Ser Phe Ala Glu Ala Tyr Asp val Gly Leu Trp Lys Tyr 
35 40 45 

Lys Thr lie Ser Ala Thr lie His Ser Glu Ser Asp Lys Asp Tyr Tyr 
50 55 60 

Lys Phe Tyr Ala Thr Lys Gly Glu Gin Leu Ala lie His Leu Lys Asn 
65 70 75 SO 

lie Pro Ala Asn Thr Asp Tyr Asp Leu Tyr Leu Phe Lys Asp Ala Tyr 
85 90 95 

Gly Tyr Pro Ala val Gly Ser Ser Glu Arg Met Gly Asn Gin Asn Glu 
100 105 110 

He lie Arg Leu Asp Val Pro Glu Thr Gly Arg Tyr lie Ala val val 
115 120 125 

Met ser Lys Asp Gly ser Tyr Asp Gly Trp Gly Phe Tyr Arg Leu Glu 
130 "5 140 

Phe He Asp Arg Met Lys Ser Gly Ala Tyr Thr Ala Asn Leu Ser Pro 
145 150 155 160 

ser Ser lie Ser Ser Pro Gly Gin Gly val val Ser Pro val Ala Ala 
165 170 175 

val Asn Leu Ala Asn Ala Ser Ala lie Pro Glu Gly Ala Thr val Lys 
180 185 190 

ser val ser Ala Glu Gly Thr lie Tyr Pro ser Leu Gly His Thr Tyr 
195 200 205 

Arg Glu val Leu Asn Lys Glu Glu Gly val Trp His Thr ser val ser 
210 215 220 

Gly Gly Thr Leu Phe Pro Asp Leu Lys Pro Glu Leu Ala Leu Pro Val 
225 230 235 240 

Lys Thr Thr Trp Asn val Arg Tyr Tyr Ser Leu Ala Trp Ser Ser Ser 
245 250 255 
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Thr Trp Arg ser Pro Gin Leu Lys He Asn Tyr Gin Tyr Asp ser Thr 
260 265 270 



Tyr Gly Tro 



<210> 101 

<211> 2584 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C510) . . C2081) 
<223> 



<400> 101 

gcttaattgc tcgcatgtta tgccgggctt ttcagcggga aacctttcgg agtgttcatt 

cggtcaagat accgtgcaga ccgctttcag cccagggcgg ttcctctctt ttcacgtact 

cttgcctact attctccatc ttcagttcag ctcatatgta cactaattta tattataata 

cgagtgttac gtttgcatgt caaccctatt tgcggttctt tttattctga attgattctt 

tggacgtcag ccccagctca gtggccgttt cttccatgaa gccggcgcgc tccgggtccg 

catgctcctt tagatgcaga ttcgcatctt gctcatggat cgccctgccc attctttgat 

tatacctcat gcagcaacat ccttttgata tcttttttct atagtataaa caaatcattt 

tcattttatt aaaaaaacgg caaggaatat acgatataga agaagaagta gtgttccaag 

ttttttaccg aaaggaggag atgggaatc aat atg aaa aaa aga gcg gta ttg 

Asn Met Lys Lys Arg Ala val Leu 
1 5 

ate eta teg atg atg ctg gca gca caa gca gec ttt tat aca teg tea 
lie Leu Ser Met Met Leu Ala Ala Gin Ala Ala Phe Tyr Thr ser ser 
10 15 20 

aac aca get tct gca gee ate ggg gaa gee gtg att gee ace gat gaa 
Asn Thr Ala ser Ala Ala lie Gly Glu Ala val lie Ala Thr Asp Glu 



25 



30 



35 



40 



ate aat gtc aga age ggg cct gga ctg age cac gaa ate gtc age gtc 
lie Asn Val Arg Ser Gly Pro Gly Leu Ser His Glu He val ser val 



45 



50 



55 



gtc age agg aat gaa age tat ccg att ctt gaa gaa cgc ggg gat tgg 
val ser Arg Asn Glu Ser Tyr Pro lie Leu Glu Glu Arg Gly Asp Trp 
60 65 70 

gtg caa ate cag ctg aac ggc ggg caa aaa ggc tgg gtc gta tec tgg 
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120 
180 
240 
300 
360 
420 
480 
533 

581 

629 

677 

725 

773 
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val Gin lie Gin Leu Asn Gly Gly Gin Lys Gly Trp val val ser Trp 
75 80 85 

ctg ate aag aaa aag age caa gtc tec age gga tct gat tec gca teg 821 
Leu lie Lys Lys Lys Ser Gin val ser Ser Gly ser Asp ser Ala ser 
90 95 100 

869 
917 



gqa aaa gtc aca tct tec gaa gca aac ttg aga ate aga aaa ggc ccc 
Gly Lys val Thr Ser Ser Glu Ala Asn Leu Arg lie Arg Lys Gly Pro 
105 110 115 l*° 

ggc act tea tat gaa gtc caa ggc gta ttc cct gaa gga gaa cag get 
Gly Thr Ser Tyr Glu val Gin Gly val Phe Pro Glu Gly Glu Gin Ala 

aac eta eta aag acc gac gga aaa tgg ata aag att tec tat cag aac 
A?p Leu Leu Lys Thr Asp Gly Lys Trp lie Lys lie Ser Tyr Gin Asn 
140 145 150 

ate aca qqc tgg gtc tat tea gat tat gtc aat caa ggt tea ggc gcg 
lie Thr Gly Trp val Tyr ser Asp Tyr val Asn Gin Gly ser Gly Ala 
155 160 165 



aaa cag tct caa teg tct tea tea cat get tea tea tea aaa teg gga 
Lys Gin ser Gin ser Ser Ser Ser His Ala Ser Ser Ser Lys Ser Gly 
170 175 180 

acg gtc ggc gta tec acc tta aat gtc agg age aca get tec cat caa 
Thr val Gly val Ser Thr Leu Asn Val Arg Ser Thr Ala ser His Gin 
185 190 195 200 

qqc egg att att gee acg etc caa egg aat gca agt gtg acg att tta 
Gly Arg He He Ala Thr Leu Gin Arg Asn Ala Ser Val Thr lie Leu 
' * 205 210 215 

aac gaa cag cac ggc tgg tat gaa ate gaa ttt aat gga caa aaa ggc 
Asn Glu Gin His Gly Trp Tyr Glu lie Glu Phe Asn Gly Gin Lys Gly 
220 225 230 

tgg gee gca age cac tat att etc gaa gga aac aaa cag aac age gga 
Trp Ala Ala Ser His Tyr lie Leu Glu Gly Asn Lys Gin Asn ser Gly 
235 240 245 

acc tec gga aca age age age tec gaa gca aaa egg cag ggc acc ate 
Thr ser Gly Thr Ser Ser Ser Ser Glu Ala Lys Arg Gin Gly Thr lie 
250 255 260 

gtg tat gaa age aca aat gtt aga age ggg gee teg aca tec tea gcg 
val Tyr Glu Ser Thr Asn val Arg Ser Gly Ala Ser Thr ser Ser Ala 
265 270 275 280 

ate gtc aaa cgc acg gga aaa ggc gag tct tac ccg ate gtc tct aca 
lie val Lys Arg Thr Gly Lys Gly Glu ser Tyr Pro lie val ser Thr 
285 290 295 

aaa gga gac tgg tat gaa ate aaa ctg tea aac ggc gat tec get tat 
Lys Gly Asp Trp Tyr Glu He Lys Leu ser Asn Gly Asp Ser Ala Tyr 
300 305 310 

gtc gca age tgg gtc gtt cag act gtt gac cag gca ggc tea gec gga 
val Ala Ser Trp Val val Gin Thr val Asp Gin Ala Gly Ser Ala Gly 
315 320 325 

gat teg aaa age gca gca ccg cct ttg gca aag egg tea age teg gga 
Asp ser Lys Ser Ala Ala Pro Pro Leu Ala Lys Arg Ser Ser Ser Gly 
330 335 340 

ggc aca ate aaa aat aaa acg gtt gtc ate gat gee gga cat gga gga 1589 
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965 
1013 
1061 
1109 
1157 
1205 
1253 
1301 
1349 
1397 
1445 
1493 
1541 



10294.000.ST25.txt 
Gly Thr He Lys Asn Lys Thr val Val lie asj Ala Gly His Gly Gljr 



gaa aaa egg ctg 1637 
~u Lys Arg Leu 
375 



att cat tat gat age ttt cca aat gcg tec gtc agg gga aat acg gcc 
lie His Tyr Asp Ser Phe Pro Asn Ala ser val Arg Gly Asn Thr Ala 
425 430 435 440 

) tat tac tac age ccg tec aaa gac egg aag etc gca gca gac gtg cag 
Tyr Tyr Tyr ser Pro ser Lys Asp Arg Lys Leu Ala Ala Asp Val Gin 
445 450 455 



1685 



cat gac age ggg aca ate gga acg egg ggg acg etc ga 
His Asp Ser Gly Thr lie Gly Thr Arg Gly Thr Leu Gl 
365 370 

ace ate aaa acg gca acg ctt ctt gcc gcg aaa ctg aga gcc gat ggc 
Thr He Lys Thr Ala Thr Leu Leu Ala Ala Lys Leu Arg Ala Asp Gly 
380 385 390 

gtc aac gtc tat atg acg egg aat gac gat tet ttc gtc age ctt cag 1733 
val Asn val Tyr Met Thr Arg Asn Asp Asp Ser Phe val Ser Leu Gin 
395 400 405 

teg egg gtc gcg acc tet cat tac cga aac gcc gac get ttt ate age 1781 
ser Arg val Ala Thr ser His Tyr Arg Asn Ala Asp Ala Phe lie Ser 
410 415 420 



1829 
1877 
1925 
1973 
2021 
2069 



tec gag ate gaa agg cac teg cct ctg cca age cgc ggc gta eta ttc 
ser Glu He Glu Arg His ser Pro Leu Pro ser Arg Gly val Leu Phe 
460 465 470 

qqq gac tac ttc gta tta aga gaa aat aaa cag ccc gcc gca ttg ttt 
Glv Asp Tyr Phe val Leu Arg Glu Asn Lys Gin Pro Ala Ala Leu Phe 
475 480 485 

gaa etc ggc tac ttg age cat cct caa gaa gaa gcg gta gtc age acg 
Glu Leu G?y Tyr Leu sir His Pro Gin Glu Glu Ala val val ser Thr 
490 495 500 

aac get tac aga gaa aga gtg aca gac ggc ate aga age got eta gaa 
Asn Ala Tyr Arg Glu Arg vaT Thr Asp GTy lie Arg Ser Gly Leu Glu 
505 510 515 520 

aac tat ttt gac taatttaaaa agctcccaat egggagcttt ttatgettte 2121 
Asn Tyr Phe Asp 

) gaatccataa taaacgtgac gggacccgaa ttrtgtcagct tgacatccat catttctcca 2181 

aatcttcccg tttcgacagt gaegectttt gegegaagea tgctgttcca ctcttcgtac 2241 

aattgaagcg ectgateggg ctttgccgct tttgtaaaat tcggccgtct tccttttttc 2301 

gtgtcgccgt acaaggtaaa ctgagaaacc gataaaaegg ageccccgac atctaaaagc 2361 

gacaggttca tcttttcgcc ttcatcctca aaaattcgea gattgacaag cttctccgcc 2421 

aaatatgegg catcctcgct egtatctteg tgcgtcacgc cgacaagcac catcaagccg 2481 

aggecgattt cgccgacagt ctcgcctcct accgaaacgc ttgcatctgt gaegegctga 2541 

acaactaatc teatgacget tttcctccta attcatcacc ctg 2584 

<210> 102 
<211> 524 
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<212> PRT 

<213> Bacillus licheniformis 



<400> 102 

Asn Met Lys Lys Arg Ala val Leu He Leu Ser Met Met Leu Ala Ala 
1 5 10 15 

Gin Ala Ala phe Tyr Thr ser Ser Asn Thr Ala ser Ala Ala lie Gly 
20 25 30 

Glu Ala Val lie Ala Thr Asp Glu lie Asn Val Arg Ser Gly Pro Gly 
35 40 45 

Leu Ser His Glu lie Val Ser Val Val Ser Arg Asn Glu Ser Tyr pro 
50 55 60 

lie Leu Glu Glu Arg Gly Asp Trp Val Gin lie Gin Leu Asn Gly Gly 
65 70 75 80 

Gin Lys Gly Trp val Val Ser Trp Leu He Lys Lys Lys Ser Gin val 
85 90 95 

ser ser Gly ser Asp ser Ala ser Gly Lys val Thr Ser Ser Glu Ala 
100 105 110 

Asn Leu Arg lie Arg Lys Gly Pro Gly Thr Ser Tyr Glu val Gin Gly 
115 120 125 

val Phe Pro Glu Gly Glu Gin Ala Asp Leu Leu Lys Thr Asp Gly Lys 
130 135 140 

Trp lie Lys lie ser Tyr Gin Asn lie Thr Gly Trp val Tyr Ser Asp 
145 150 155 160 

Tyr Val Asn Gin Gly ser Gly Ala Lys Gin Ser Gin ser Ser Ser ser 
165 170 175 

His Ala ser Ser Ser Lys Ser Gly Thr val Gly val Ser Thr Leu Asn 
180 185 190 

val Arg Ser Thr Ala ser His Gin Gly Arg lie lie Ala Thr Leu Gin 
195 200 205 

Arg Asn Ala ser val Thr lie Leu Asn Glu Gin His Gly Trp Tyr Glu 
210 215 220 

lie Glu Phe Asn Gly Gin Lys Gly Trp Ala Ala ser His Tyr lie Leu 
225 230 235 240 
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Glu Gly Asn Lys Gin Asn ser Gly Thr ser Gly Thr Ser Ser ser Ser 
' 245 250 255 

Glu Ala Lys Arg Gin Gly Thr lie Val Tyr Glu Ser Thr Asn Val Arg 
260 265 270 

Ser Gly Ala Ser Thr ser ser Ala lie val Lys Arg Thr Gly Lys Gly 
275 280 285 

Glu Ser Tyr Pro lie val ser Thr Lys Gly Asp Trp Tyr Glu lie Lys 
290 295 300 

Leu ser Asn Gly Asp ser Ala Tyr Val Ala Ser Trp Val Val Gin Thr 
305 310 315 320 

val Asp Gin Ala Gly Ser Ala Gly Asp ser Lys ser Ala Ala Pro Pro 
325 330 335 

Leu Ala Lys Arg ser ser ser Gly Gly Thr He Lys Asn Lys Thr val 
340 345 350 

val lie Asp Ala Gly His Gly Gly His Asp Ser Gly Thr He Gly Thr 
355 360 365 

Arg Gly Thr Leu Glu Lys Arg Leu Thr lie Lys Thr Ala Thr Leu Leu 
M 370 375 380 

Ala Ala Lys Leu Arg Ala Asp Gly Val Asn Val Tyr Met Thr Arg Asn 
385 390 395 400 

Asp Asp ser Phe Val Ser Leu Gin ser Arg val Ala Thr Ser His Tyr 
405 410 415 

Arg Asn Ala Asp Ala Phe lie Ser He His Tyr Asp ser Phe Pro Asn 
420 425 430 

Ala Ser val Arg Gly Asn Thr Ala Tyr Tyr Tyr Ser Pro ser Lys Asp 
435 440 445 

Arg Lys Leu Ala Ala Asp val Gin Ser Glu lie Glu Arg His Ser Pro 
M 450 455 460 

Leu Pro ser Arg Gly val Leu Phe Gly Asp Tyr Phe Val Leu Arg Glu 
465 470 475 480 

Asn Lys Gin Pro Ala Ala Leu Phe Glu Leu Gly Tyr Leu Ser His Pro 
485 490 495 

Gin Glu Glu Ala val val ser Thr Asn Ala Tyr Arg Glu Arg val Thr 
500 505 510 
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Asp Gly lie Arg Ser <5ly Leu Glu Asn Tyr Phe Asp 



<210> 103 

<211> 1774 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (516).. (1271) 
<223> 



<400> 103 

gtgccgctgc tgttgaaaaa cgaagctttt ttaaaggaca ttttcccgga tatgccggaa 

gaggatctgg cgcaattgaa agacgatctg gcgattgaaa tcagaacgga ttcacttttc 

aacttaagct acacagggcc tgataaacag gaaacattgg atactttagg aaaaattaaa 

gatgcctata tgaaaggcga taaggcgctg ttctcaaaaa gagaagaagt cattgaaaag 

aatattaagg cgcttgaaga cgaaacagtc agcgctgatt ccaaagttga caaacagcgg 

tttttgtatg agcttgaaac aagcaagctt gatatgaagg ctgctgaaga aattgagccg 

ttgatcgtgc ttgataacca ggctgccggc atgtcgccta agaaaagagc ggtgctgggc 

gtactgatcg gtttagcgct gtcatttttc atcattgtca ttccggaagt tttcagagaa 

cgttaaattt ttaattgggg atgtggatca ggacc atg acg agg caa aaa cct 
* Met Thr Arg Gin Lys Pro 

tta ate tct gtc att acg cct tec tat aac gcg gag gaa ttt ate gaa 
Leu He Ser val lie Thr Pro Ser Tyr Asn Ala Glu Glu Phe lie Glu 
10 15 20 

aaa ace att aag tec gtc tta aat cag acg ttt tec gac tgg gaa atg 
Lys Thr He Lys Ser val Leu Asn Gin Thr Phe ser Asp Trp Glu Met 
25 30 35 

ate att gec gat gat tgc tea aca gat ggg aca aga gac att ttg aag 
lie He Ala Asp Asp cys ser Thr Asp Gly Thr Arg Asp lie Leu Lys 
40 45 50 

cgc tat gaa gaa gat gat gag egg ate cat gee att ttt ctg aaa gag 
Arg Tyr Glu Glu Asp Asp Glu Arg lie His Ala lie Phe Leu Lys Glu 

aat caa ggt get gca gcg gcg cga aat gcg gcg etc age aaa gee gaa 
Asn Gin Gly Ala Ala Ala Ala Arg Asn Ala Ala Leu ser Lys Ala Glu 

85 



75 



80 



ggg cgc tat gtc gee ttt ttg gac age gat gat gtt tgg aaa gca gaa 
Gly Arg Tyr val Ala Phe Leu Asp Ser Asp Asp Val Trp Lys Ala Glu 
90 95 100 



60 
120 
180 
240 
300 
360 
420 
480 
533 

581 

629 

677 

725 

773 

821 
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aag etg gat aag cag etc gee ttc atg aga aag cat cag cat get ttc 869 
105 

tea ttt acg gca tac gag etg ate age caa gae gge gaa ecg ctt cat 917 
ser Phe Thr Ala Tyr Glu Leu ~ s ~' ' " — r 
120 125 

965 



<210> 104 

<2U> 252 

<212> PRT 

<213> Bacillus lichenifornris 



1013 



1061 



aag etg gat aag cag etc gee ttc atg aga aag wl wy y^u 
Lys Leu Asp Lys Gin Leu Ala Phe Met Arg Lys His Gin His Ala Phe 
-05 110 115 

ate age caa gae gge gaa ecg ctt cat 
lie ser Gin Asp Gly Glu Pro Leu His 
130 

aaa ace att cat gca ccc gta age ctt aca tat gat gat gta tta aaa 
Lys Thr lie His Ala Pro Val Ser Leu Thr Tyr Asp Asp Val Leu Lys 
135 140 145 150 

aat acg ate ate gge tge ttg acg gtg atg att gae aga gaa caa acg 
Asn Thr lie lie Gly cys Leu Thr val Met lie Asp Arg Glu Gin Thr 
155 160 165 

ggt gat ate egg atg ecg aat att aga ace cgc cag gat ttg gcg aca 
Gly Asp lie Arg Met Pro Asn lie Arg Thr Arg Gin Asp Leu Ala Thr 
7 170 175 180 

tgg etg tec gta tta aag egg ggg ttc aag gca tat gga etg aae gaa 1109 
k Trp Leu Ser val Leu Lys Arg Gly Phe Lys Ala Tyr Gly Leu Asn Glu 
W 185 190 195 

ccc etc gcg gaa tac cgc ate gtt gaa aca teg ate tec aga aac aag 1157 
pro Leu Ala Glu Tyr Arg He val Glu Thr Ser lie Ser Arg Asn Lys 
200 205 210 

tgg aag gcg gcg ega aaa acc tgg tac gta tac agg gaa ate gaa ega 1205 
Trp Lys Ala Ala Arg Lys Thr Trp Tyr val Tyr Arg Glu lie Glu Arg 
215 220 225 230 

ctt cac ttg atg aaa gcg aca tgg tge ttt ttc cat tac get aag aac 1253 
Leu His Leu Met Lys Ala Thr Trp Cys Phe Phe His Tyr Ala Lys Asn 
235 240 245 

gca gta atg aaa aga tta taaeggcatt gacagaaaag gtgattgaaa 1301 
Ala val Met Lys Arg Leu 
250 

gtgaaagcag atcaattcat acaegtcata gtagcgacag gtgaatgggg gcaggatcag 1361 

ctaagataca gaaggcaccg ecttgetgag tttttagcag geegcaagga gacgaaggaa 1421 

gtcatttggg tttgtccgtc tgaaaatcct tecegtgaga cttttacatt gcttgacaac 1481 

) ggaatcaagc aatttgcagt caaagatttt ttgaaaaaga aaatattcag gtttgcccgc 1541 

tacaaagatg ttttctatca aagcaagctg aagccgctgc ttgacegget gaaagaagac 1601 

gttcagggag aaaaggtgtg cttatggtac accttccccg gctttccgct getgtegteg 1661 

ctttatcaat gggatcaggt catctatgac tgcagcgacc tgtgggcggc cccgatcagc 1721 

ggtagccaaa gccttgtctc aggatteagg caaaaggtca tttttgaagc tga 1774 
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<400> 104 

Met Thr Arg Gin Lys Pro Leu lie Ser val lie Thr Pro ser Tyr Asn 
! 5 10 15 

Ala Glu Glu Phe lie Glu Lys Thr lie Lys Ser Val Leu Asn Gin Thr 
20 25 30 

Phe Ser Asp Trp Glu Met lie lie Ala Asp Asp Cys Ser Thr Asp Gly 
35 40 45 

Thr Arg Asp lie Leu Lys Arg Tyr Glu Glu Asp Asp Glu Arg He His 
50 55 60 

Ala lie Phe Leu Lys Glu Asn Gin Gly Ala Ala Ala Ala Arg Asn Ala 
65 70 75 80 

Ala Leu ser Lys Ala Glu Gly Arg Tyr val Ala Phe Leu Asp Ser Asp 
85 90 95 

asp val Trp Lys Ala Glu Lys Leu Asp Lys Gin Leu Ala Phe Met Arg 
100 105 110 

Lys His Gin His Ala Phe ser Phe Thr Ala Tyr Glu Leu lie ser Gin 
115 120 125 

asp Gly Glu Pro Leu His Lys Thr lie His Ala Pro val Ser Leu Thr 
130 135 140 

Tyr Asp Asp val Leu Lys Asn Thr He lie Gly cys Leu Thr val Met 
145 150 155 160 

He Asp Arg Glu Gin Thr Gly Asp lie Arg Met Pro Asn lie Arg Thr 
165 170 175 

Arg Gin Asp Leu Ala Thr Trp Leu Ser val Leu Lys Arg Gly Phe Lys 
180 185 190 

Ala Tyr Gly Leu Asn Glu Pro Leu Ala Glu Tyr Arg lie val Glu Thr 
195 200 205 

Ser lie Ser Arg Asn Lys Trp Lys Ala Ala Arg Lys Thr Trp Tyr val 
210 ~ 215 220 

Tyr Arg Glu lie Glu Arg Leu His Leu Met Lys Ala Thr Trp Cys Phe 
225 230 235 240 

Phe His Tyr Ala Lys Asn Ala val Met Lys Arg Leu 
245 250 

<210> 105 

Page 204 



10294.000.ST25.txt 

<211> 1309 
<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (485)..C808) 

<223> 



<400> 105 /r/\ 

tgatgaagcg gtgaaccgct ttaaagatat accgaaagag cgccgcgtcc ttgtgacaag 60 

cgaaggggct tttaaatatt tcgcttcggc ctacggcgtc gacgcgcagt atatttggga 120 

aatcaacacc gaaaatgaag gaactcccgg tcagatgaaa aaaatcgtcg acacagtgaa 180 

gaaaaaggac gtcccggcct tattcgtgga gacaagcgtt gacccgcgga gcatggaaag 240 

cctttcagcc gaaacgggcg tgccgattaa agcaaaagtc ttcaccgatt cgatcggaaa 300 

gcccgggtga agcgggagat tcctattata agatgatgaa agaaaacctt gaccggatcc 360 

atcaaggcct cgccgaataa ccaatgaact gctgtacagg atgtacagca gtttttttct 420 

tatgtttttc cgattttaaa gcagggtaca acgaagggaa aacgaggaaa aaggagtgtg 480 

tttc gtg aaa tct gga tat gag gaa tgc ate aaa gec tgc cga gaa tgt 529 
val Lys Ser Gly Tyr Glu Glu Cys He Lys Ala cys Arg Glu Cys 
1 5 10 15 



Ctt 

Leu 


gaa 
Glu 


gee 

Ala 


tgc 
cys 


aac 
Asn 
20 


cac 
His 


tgc 
cys 


ttt 
Phe 


gac 
Asp 


aaa 


tgt 
cys 


ctg 
Leu 


atg 
Met 


gaa 
Glu 


gaa 
30 


gag 
Glu 


577 


get 
Ala 


ggg 

Gly 


atg 
Met 


atg 
Met 
35 


gec 

Ala 


gaa 
Glu 


tgc 
cys 


ate 
He 


cgt 
Arg 
40 


ctt 
Leu 


gac 
Asp 


egg 
Arg 


gaa 
Glu 


tgc 

S* 


gcg 

Ala 


gag 

Glu 


625 


atg 
Met 


tgc 
cys 


ggt 

Gly 
50 


tac 
Tyr 


gca 
Ala 


att 
He 


caa 
Gin 


gec 
Ala 
55 


atg 
Met 


acg 
Thr 


cgc 

Arg 


aac 
Asn 


age 
Ser 
60 


ccg 
Pro 


tat 
Tyr 


gec 
Ala 


673 


gaa 
Glu 


gat 
Asp 
65 


att 
lie 


tgc 
cys 


cag 
Gin 


ctt 
Leu 


tgc 
70 


gca 
Ala 


aag 
Lys 


gtt 

val 


tgc 
cys 


gaa 
Glu 
75 


get 

Ala 


tgc 
cys 


ggc 
Gly 


aat 
Asn 


721 


gaa 
Glu 
80 


tgc 
Cys 


age 
Ser 


cag 
Gin 


cac 
His 


aag 


cat 
His 


gac 
Asp 


cac 
His 


tgc 
Cys 


caa 
Gin 
90 


ttt 
Phe 


tgc 
cys 


get 
Ala 


gaa 
Glu 


age 
ser 
95 


769 


tgc 
cys 


ttt 
Phe 


gca 
Ala 


tgc 
cys 


gcg 

Ala 


gaa 

Glu 


gcg 

Ala 


tgc 
cys 


aga 
Arg 


aaa 
Lys 

IAS 


atg 
Met 


get 

Ala 


tct 
ser 


taacttgaaa 


818 



catccggccc tegagcegga tatttttatg taggaaatgt ttattttttc tccttccccc 878 

tttctaaact gatacaatat gactataaaa gggggtttta tcatgaaaga cagcgtgttt 938 

caaatgactt ctgacacata tcaatctctc agegattcag aacggcattt gctcgagtac 998 
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<210> 


107 


<211> 


1561 


<212> 


DNA 


<213> 


Bacillus licheniformis 


<220> 




<221> 


CDS 



1309 



10294.000.ST25.txt 

atttatcagc acttagacgt catcgccacn ttatcgattg taaaattaag cgaggatgca 1058 

aatgtttcaa cagccacgat tgtcaggtta atgaaaaaac tcggatatga cggctacact 1118 

tcttttaagt atgcattaaa agaaaaacac cacctcggac acgctccgct gatggatgat 1178 

atcgacagcc aaattaaaca ggccgtgcta aagaatgaaa gagaagttct ggatacgatt 1238 

aagatgcttg atatcgggtt gatcgaagat gccattcaaa aaatcagcaa tgccgaaaaa 1298 
gtttacatct t 

<210> 106 
<211> 108 
<212> PRT 

<213> Bacillus licheniformis 
<400> 106 

val Lys ser Gly Tyr Glu Glu Cys lie L^s Ala Cys Arg Glu gs Leu 

Glu Ala Cys Asn His cys Phe Asp Lys cys Leu Met Glu Glu Glu Ala 
20 25 30 

Gly Met Met Ala Glu cys lie Arg Leu Asp Arg Glu Cys Ala Glu Met 
35 40 45 

cys Gly Tyr Ala lie Gin Ala Met: Thr Arg Asn Ser Pro Tyr Ala Glu 
50 55 60 

Asp He cys Gin Leu Cys Ala Lys val cys Glu Ala cys Gly Asn Glu 
65 70 75 80 

Cys Ser Gin His Lys His Asp His Cys Gin Phe Cys Ala Glu ser Cys 
| 7 85 90 95 

phe Ala cys Ala Glu Ala cys Arg Lys Met Ala Ser 
100 105 
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<222> C284) . . C1060) 
<223> 



<400> 107 CA 
gatatgagcg acacagaagc gcttggacat gcgatcagcg ccgcctttgt cgccaccctt 60 

ctcgggatct tcaccggata tgtactatgg catccttttg ccaataaatt aaagcggaaa 120 

tccaaacagg aagtcaaagt ccgcgaagtt atgattgaag gcatcctttc gatcttggaa 180 

ggccaggctc caaaagtcat tgaacaaaag cttttgatgt acgtttctcc aagcgaacgc 240 

tccagcatcg tcatcccaga tggagacaaa ggggacagca gca atg get aga aaa 295 

Met Ala Arg Lys 
1 

aag aag cac aaa aaa gac cat gaa gaa cac gtg gat gag tct tgg etc 343 
Lys Lys His Lys Lys Asp His Glu Glu His Val Asp Glu ser Trp Leu 
5 10 15 20 

) ate cca tat gca gac ttg ctg aca ctg ctt ttg gec ctg ttc ate gta 391 
He pro Tyr Ala Asp Leu Leu Thr Leu Leu Leu Ala Leu Phe lie val 
25 30 35 

ctg ttt gec atg age teg ate gac gec aag aag ttc gat atg ctg tea 439 
Leu Phe Ala Met Ser Ser lie Asp Ala Lys Lys Phe Asp Met Leu Ser 
40 45 50 

aaa tea ttt aat gec gta ttt ace ggc gga aca gga atg atg gat tat 487 
Lys ser Phe Asn Ala val Phe Thr Gly Gly Thr Gly Met Met Asp Tyr 
55 60 65 

tec age ttc ace gag ccg aaa acg age aca acc gaa gat gga aaa age 535 
ser ser Phe Thr Glu Pro Lys Thr Ser Thr Thr Glu Asp Gly Lys ser 
70 75 80 

cct gac cag gca aaa gat etc tec gaa get caa aaa gaa aaa gac aag 583 
pro Asp Gin Ala Lys Asp Leu ser Glu Ala Gin Lys Glu Lys Asp Lys 
85 90 95 100 

cag teg ctg aaa aaa att cag gag cag gtc aac egg ttt att aaa gag 631 
Gin ser Leu Lys Lys lie Gin Glu Gin Val Asn Arg Phe lie Lys Glu 
105 110 115 

I aag aat ctt caa aaa cag gtc aat acg aag ctg aca gac gag ggc etc 679 
Lys Asn Leu Gin Lys Gin val Asn Thr Lys Leu Thr Asp Glu Gly Leu 
120 125 130 

etc ctt tec ate gag gat aat ate ttt ttc gat tec gga aaa gcg gag 727 
Leu Leu Ser lie Glu Asp Asn lie Phe Phe Asp Ser Gly Lys Ala Glu 
135 140 145 

ate cgc cag cag gac att ccg ctg gee aag gaa gta tec gac ctt etc 775 
He Arg Gin Gin Asp He Pro Leu Ala Lys Glu Val ser Asp Leu Leu 
150 155 160 

gta ttg aac ccg ccc cgc aat ate gta ate age ggg cat acg gac aat 823 
val Leu Asn Pro Pro Arg Asn lie Val lie Ser Gly His Thr Asp Asn 
165 170 175 180 

gtg ccg att cga aat tct caa ttt aaa tea aat tgg cat tta age gtg 871 
vaf Pro lie Arg Asn Ser Gin Phe Lys Ser Asn Trp His Leu Ser val 
185 190 195 

atg egg get gtc aat ttc atg ggg ctt tta ate gaa aat cca aag ctt 919 

Page 207 



10294.000.ST25.txt 
Met Arg Ala val Asn Phe Met Gly Leu Leu lie Glu Asn Pro Lys Leu 
200 205 210 



gac gcc aag ate ttc age gcg aaa ggc tac ggg gaa ttt aaa ccg ate 967 
Asp Ala Lys lie Phe ser Ala Lys Gly Tyr Gly Glu Phe Lys Pro He 
215 220 225 



get tea aat gac acc gaa gaa gqa aga aga aaa aac aga cgc gtt gaa 
Ala ser Asn Asp Thr Glu Glu Gly Arg Arg Lys Asn Arg Arg Val Glu 
230 235 240 



1015 



ate ctt ate ctg ccg ate ggc cag gaa aat ctg aat aaa aaa gaa 1060 
lie Leu lie Leu Pro lie Gly Gin Glu Asn Leu Asn Lys Lys Glu 
245 250 255 

taaggaagct gtcttttggc agcttcctta ctctttgccc ttataaatat ttcttgeatt 1120 

cagtccgact tttttcagca tttcgatgea ggcttctttc tcctcatcgc ttaatacget 1180 

gatcatgttg tgeagctett ctgcatgacc eggaaaaate ttctegagga gctcggtgcc 1240 

tttatctgta atttgegcat aggtcaccct gcggtctgtc gtacaggctc ttctcgtgat 1300 

) cagctgettt tgetcaaget tgtcaaccac atatgtaata ctcccgctcg ccagaagaat 1360 

cttatcccct atttgetgaa ggggctgatc ccctttatga tagaggagtt etaaaaegge 1420 

aaactcggtt ggattcagac catgatgatg aatatgttta ttcatatgat cattaatgga 1480 

tetgtacget cgagataata caataaataa cttcaaggac tgttcctgtt ctctattact 1540 

catatcactc atctccaaag a 1561 

<210> 108 
<211> 259 
<212> PRT 

<213> Bacillus licheniformis 
<400> 108 

| Met Ala Arg Lys Lys Lys His Lys Lys Asp His Glu Glu His val Asp 

Glu Ser Trp Leu lie Pro Tyr Ala Asp Leu Leu Thr Leu Leu Leu Ala 
20 25 30 

Leu Phe He Val Leu Phe Ala Met ser Ser lie Asp Ala Lys Lys Phe 
35 40 45 

Asp Met Leu Ser Lys ser Phe Asn Ala val Phe Thr Gly Gly Thr Gly 
50 55 60 

Met Met Asp Tyr Ser Ser Phe Thr Glu Pro Lys Thr Ser Thr Thr Glu 
65 70 75 80 

Asp Gly Lys ser Pro Asp Gin Ala Lys Asp Leu Ser Glu Ala Gin Lys 
85 90 95 
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Glu Lys Asp Lys Gin ser Leu Lys Lys He Gin Glu Gin Val Asn Arg 
100 105 110 

Phe He Lys Glu Lys Asn Leu Gin Lys Gin val Asn Thr Lys Leu Thr 
115 120 125 

Asp Glu Gly Leu Leu Leu Ser lie Glu Asp Asn lie Phe Phe Asp ser 
130 135 140 

Gly Lys Ala Glu lie Arg Gin Gin Asp lie Pro Leu Ala Lys Glu Val 
145 150 155 160 

ser Asp Leu Leu Val Leu Asn Pro Pro Arg Asn lie Val He Ser Gly 
165 175 175 

His Thr Asp Asn Val Pro lie Arg Asn ser Gin Phe Lys Ser Asn Trp 
180 185 190 

His Leu Ser Val Met Arg Ala val Asn Phe Met Gly Leu Leu lie Glu 
195 200 205 

Asn Pro Lys Leu Asp Ala Lys He Phe Ser Ala Lys Gly Tyr Gly Glu 
210 215 220 

Phe Lys Pro lie Ala Ser Asn Asp Thr Glu Glu Gly Arg Arg Lys Asn 
225 230 235 240 

Arg Arg val Glu He Leu lie Leu Pro lie Gly Gin Glu Asn Leu Asn 
245 250 255 

Lys Lys Glu 



<210> 109 

<211> 1735 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C501) . - C1232) 

<223> 



<400> 109 

gaaaggcatg ataactatga atattcaaca aattcgaaat gcaacattgg ccgtcaaata 
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tgcgggcaaa acatttttaa tagatccgat gctggctgaa aaaggcgctt accctccttt 120 

cccgaactca gcaagacaag agcaaaacaa ccctttggtc agcctgcctg tgccaaccga 180 

cgagctcgtc aagaatacag acgcagtcat cgtcactcat tcggacccgg atttctctcc 240 

tataaactag aagcctcatg ttgaaaaagt attttatatt gaaaaagaat tctatctggg 300 

acctcgccgg gagcaggaaa gaggatcact gaaacatcaa tgaattatat tgttaaaaat 360 

cagaatttta tataaaatca aactttatca gtaaaaaaac tgtaacgaaa ttcgcatcaa 420 

tctgtcatag cggtgacatt ttgctgtgtt acgattttcc ctgttagttt caaaagggct 480 

aacaagggag gatttaactt atg aag aag aca ate atg tec ttg get gca gee 533 

Met Lys Lys Thr He Met ser Leu Ala Ala Ala 
15 10 

gcg get atg teg gcg act gca ttc gga gcg act gee tea gca aaa gaa 581 
Ala Ala Met Ser Ala Thr Ala Phe Gly Ala Thr Ala ser Ala Lys Glu 
15 20 25 

ate gaa gtt caa aaa gga gac acg etc tgg ggg att tct caa aac tac 629 
lie Glu val Gin Lys Gly Asp Thr Leu Trp Gly lie ser Gin Asn Tyr 
30 35 40 

gga atg aac etc aag gac tta aaa aaa tgg aat cag ctt tea tea gat 677 
Gly Met Asn Leu Lys Asp Leu Lys Lys Trp Asn Gin Leu ser ser Asp 
45 50 55 

ctg att ttt cca ggt caa aag ctg aac att tct tct caa gaa gaa aaa 725 
Leu lie Phe Pro Gly Gin Lys Leu Asn lie ser Ser Gin Glu Glu Lys 
60 65 70 75 

tct gaa gaa aag cag tac ace gtt cag cca ggg gac acg etc tea aaa 773 
ser Glu Glu Lys Gin Tyr Thr val Gin pro Gly Asp Thr Leu Ser Lys 
80 85 90 

ate gca aaa gag ttc ggt gtg act gta age gat ctt caa aaa egg aac 821 
He Ala Lys Glu Phe Gly val Thr Val ser Asp Leu Gin Lys Arg Asn 
95 100 105 

aac ctg aag tea gac ttg att att gca ggg caa acg att gca ata aac 869 
Asn Leu Lys Ser Asp Leu lie lie Ala Gly Gin Thr lie Ala lie Asn 
110 115 120 

gga gaa gcg gca get gca gca gcg cct gtg aaa caa gag tec get cca 917 
Gly Glu Ala Ala Ala Ala Ala Ala Pro Val Lys Gin Glu ser Ala Pro 
125 130 135 

aaa caa aat gat cag cct gtc aac gta caa aag gaa ate aca gtg ace 965 
Lys Gin Asn Asp Gin Pro val Asn val Gin Lys Glu lie Thr val Thr 
140 145 150 155 

gca act gcg tat acg gca aat gac ggg ggc att tea ggc ate aca aaa 1013 
Ala Thr Ala Tyr Thr Ala Asn Asp Giy Gly lie ser Gly He Thr Lys 
160 165 170 

acg gga gtc gac ctg aat gcg aac cgc aat gcg aaa gtc ate gcg gtt 1061 
Thr Giy Val Asp Leu Asn Ala Asn Arg Asn Ala Lys val lie Ala val 
175 180 185 

gat cca age gtg att ccg etc ggc acg aaa gta tat gtg gaa ggc tat 1109 
Asp Pro Ser VaT lie Pro Leu Gly Thr Lys Val Tyr Val Glu Gly Tyr 
190 195 200 

ggc gaa gcg acg get gaa gac ace ggc ggc gee att aaa ggc cat aaa 1157 
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<210> 110 

<211> 244 

<212> PRT 

<213> Bacillus licheniformis 

<400> 110 

Met Lys Lys Thr He Met Ser Leu Ala Ala Ala Ala Ala Met ser Ala 
1 7 5 10 15 

»Thr Ala Phe Gly Ala Thr Ala Ser Ala Lys Glu lie Glu val Gin Lys 
20 25 30 

Gly Asp Thr Leu Trp Gly lie Ser Gin Asn Tyr Gly Met Asn Leu Lys 
35 40 45 

Asp Leu Lys Lys Trp Asn Gin Leu Ser Ser Asp Leu He Phe Pro Gly 
50 55 60 

Gin Lys Leu Asn lie Ser Ser Gin Glu Glu Lys Ser Glu Glu Lys Gin 
65 70 75 80 

Tyr Thr val Gin Pro Gly Asp Thr Leu ser Lys lie Ala Lys Glu Phe 
y 85 90 95 

Gly val Thr Val ser Asp Leu Gin Lys Arg Asn Asn Leu Lys Ser Asp 
100 105 110 
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Gly Glu Ala Thr Ala Glu Asp Thr Gly Gly Ala lie Lys Gly His Lys 
205 210 215 

ata gac gta ttt att cca gat aaa aaa gac get ttc aat tgg ggc gtc 
lie Asp val Phe lie Pro Asp Lys Lys Asp Ala Phe Asn Trp Gly Val 
220 225 230 235 

aaa acc gta aag gtt aaa att tta aac tgatataaaa aatgeaggag 1252 
Lys Thr val Lys val Lys He Leu Asn 
240 

gcgttaattg cctcctgcat ttttttgtcg aacgatgttt atgctgcatg ctgttccgcg 1312 

cgtctgcttt ttacaaaaac egaaatcgea agageggegg ctgeaaagge gatggctacg 1372 

aaataaacca tatgaacgee ttctgtcatg ecttgeatgt gcagctcctg acggctgcct 1432 

ccggaagagt gcgcgataaa gcgattcgaa acggttgtca ggatcgtcgt atacaatgee 1492 

ggaccgattg cccctgaaac ttgattaact gtattcatta tcgccgaacc atgcgggtaa 1552 

agcggtttgg gcacctgatt caaaccgagc gtcataatcg gagecattgt caacccgacg 1612 

ccgagtgtaa ageeggegta gagcatcatt ccgaccgcca teggegtate gcttgaaata 1672 

ttegtaaaca gegaaaggae ggcaatcaca atgatcaatc cggtgatcaa cageggttta 1732 
aag 



1735 
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Leu lie lie Ala Gly Gin Thr lie Ala lie Asn Gly Glu Ala Ala Ala 
115 120 125 

Ala Ala Ala Pro Val Lys Gin Glu ser Ala Pro Lys Gin Asn Asp Gin 
130 135 140 

pro val Asn val Gin Lys Glu lie Thr val Thr Ala Thr Ala Tyr Thr 
145 150 155 160 

Ala Asn Asp Gly Gly lie Ser Gly lie Thr Lys Thr Gly val Asp Leu 
165 170 175 

Asn Ala Asn Arg Asn Ala Lys Val lie Ala val Asp Pro Ser Val lie 
180 185 190 

Pro Leu Gly Thr Lys val Tyr val Glu Gly Tyr Gly Glu Ala Thr Ala 
195 200 205 

Glu Asp Thr Gly Gly Ala lie Lys Gly His Lys lie Asp Val Phe lie 
210 215 220 

pro Asp Lys Lys Asp Ala Phe Asn Trp Gly val Lys Thr val Lys Val 
225 230 235 240 

Lys lie Leu Asn 



<210> 111 

<211> 1731 

<212> DNA 

<213> Bacillus licheniformis 

<220> 
<221> CDS 

<222> (507).. (1274) 
<223> 

<400> 111 _ , A 

aaatatgcat attttgtgtt gttcgtcatt gcggcgctca ttacgcagcc tgagttattg 60 

tcgcatttaa tggtctccgt gccattgctc attctttatg aaatcagtat cgtgatttca 120 

agaatatcct acaggcaagc gcaaaaaaca atgattcaag aggaaatcaa tcgtttggaa 180 

cgaccataca aaataagagc attctttttt aagcaacgtc tttggtttct tcggccgctt 240 

ttgcatcagc cccgctggac gtttaaaaga aagaagaaaa gccggaaggg gatatcataa 300 
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gctgagatgc gagattattc agaaaagccc ggatgtatgg ccccagctgg aagagtgaaa 360 

tcaaggggaa cggtttttaa gatcatggac cagcagtatg ccattatctt attttcgaaa 420 

gcaaataaaa gacgttttct gtttaaagaa aacgtctttt tgcatcaagc cgtcttatca 480 

taacaaaaac agattggaga atgcac atg ate teg tgg etc agt ctg get teg 533 
" "* ~ Met lie ser Trp Leu ser Leu Ala ser 

1 5 

gee get ttc ate ggc ctt get get tta gtg tgg aga atg tea gec ate 581 
Ala Ala Phe lie Gly Leu Ala Ala Leu VaT Trp Arg Met Ser Ala lie 
10 15 20 25 

gcg cgc gaa aac egg gtg ttg aag get gaa ttt tea etc ggg cgc ctg 629 
Ala Arg Glu Asn Arg VaT Leu Lys Ala Glu Phe Ser Leu Gly Arg Leu 
30 35 40 

aaa aag gaa ttg aat gtc ttt ttt att tea gat att cat agg egg aca 677 
Lys Lys Glu L|u Asn val Phe Phe lie ser Asp lie His Arg Arg Thr 

gtc age gaa gac att att tgt gaa gtg aaa gaa cgc ggg gtt cag etc 725 
val sir Glu Asp lie lie Cys Glu VaT Lys Glu Arg Gly val Gin Leu 
60 65 70 

gtc ate ate ggc ggc gac tta gca gag ggc ggc gtc cct tat acg aga 
val lie lie Gly Gly Asp Leu Ala Glu Gly Gly Val Pro Tyr Thr Arg 
75 '80 85 

att gaa gaa aat ate aaa. agg ctt tea agt ttg gga aaa acg tat ttt 821 
lie Glu Glu Asn lie Lys Arg Leu ser Ser Leu Gly Lys Thr Tyr Phe 
90 95 100 105 

gta tgg gga aat aac gat tat gaa gtt gat cag gaa agg ctg ctg gaa 869 
val Trp Gly Asn Asn Asp Tyr Glu val Asp Gin Glu Arg Leu Leu Glu 
K 110 115 120 

ata ttc aag aca tac ggt gta acg cct ttg cgc aat get teg gta ttg 917 
He Phe Lys Thr Tyr Gly val Thr Pro Leu Arg Asn Ala Ser val Leu 
125 130 135 

cat gac cat caa gga caa act gtc aat att tgc gga gtg gat gac ate 
His Asp His Gin Gly Gin Thr val Asn lie cys Gly val Asp Asp lie 
140 145 150 

aga etc gaa ttg gat gat tac ccg gca get etc ggc ggc gtg cag ccg 1013 
Arg Leu Glu Leu Asp Asp Tyr pro Ala Ala Leu Gly Gly Val Gin pro 
155 160 165 

ggt ttt ccg act gtc ctt gtg tea cat aat ccg gag att cat cat caa 1061 
Gly Phe Pro Thr val Leu val ser His Asn Pro Glu lie His His Gin 
170 175 180 185 

ata cag gag gcg gac ggt att gac ctg ata ttg age ggt cat ace cac 
lie Gin Glu Ala Asp Gly lie Asp Leu lie Leu ser Gly His Thr His 
190 195 200 

gga gga cag att cgc ttc ggc aga ttc ggg etc tgt gaa ate gga gga 
Gly Gly Gin lie Arg Phe Gly Arg Phe Gly Leu cys Glu lie Gly Gly 
205 210 215 

acc ggc act gtt ttc aag get ccg tac ttg ate age aac ggc tat gga 1205 
Thr Gly Thr val Phe Lys Ala pro Tyr Leu lie ser Asn Gly Tyr Gly 
220 225 230 

acg teg aag ctt cct gcg ggg ate eta ggc gtg ccc gcg ate gec atg 1253 
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Thr Ser Lys Leu Pro Ala Gly He Leu Gly Val Pro Ala lie Ala Met 
235 240 245 



1304 



get tat gtc gga gag gaa ttt gatccgegag ggctcggcaa aatgatgggg 
Ala Tyr val Gly Glu Glu Phe 
250 255 

ctatacatta gcggcacaag ecteggagga atgagcggaa ggcttttgac eggecttttg 1364 

acagacttgt tcagctggcg cgcggcgcta ggaatcatcg gggcattatc agtactatta 1424 

agctatttgt tttggatttt gctgccccgg ccgcagcact ccgctaagcg aaaaacaagt 1484 

gtgaaaaaag cgagcttggc ctacggcgcc gtcttgatga acaaaegget gctgtcaatc 1544 

atttcacttg gatttctatt aatgggaagc tttgttacgc tgttcaatta tatcgggttt 1604 

cagttgatgg gacctccgta cagactctct caaactgtca tegggttcat etttategtt 1664 

tatttggegg ggacgctcag ttctgtctat atggggaaga aagecgateg ttttggcagc 1724 

ccgttga 1731 

<210> 112 
<211> 256 
<212> PRT 

<213> Bacillus licheniformis 
<400> 112 

Met lie Ser Trp Leu ser Leu Ala ser Ala Ala Phe lie Gly Leu Ala 
15 10 15 

Ala Leu val Trp Arg Met Ser Ala lie Ala Arg Glu Asn Arg Val Leu 
20 25 30 

Lys Ala Glu Phe Ser Leu Gly Arg Leu Lys Lys Glu Leu Asn Val Phe 
35 40 45 

Phe He Ser Asp lie His Arg Arg Thr val ser Glu Asp lie lie Cys 
50 55 60 

Glu val Lys Glu Arg Gly val Gin Leu val lie lie Gly Gly Asp Leu 
65 70 75 80 

Ala Glu Gly Gly val Pro Tyr Thr Arg lie Glu Glu Asn lie Lys Arg 
85 90 95 

Leu ser ser Leu Gly Lys Thr Tyr Phe val Trp Gly Asn Asn Asp Tyr 
100 105 110 

Glu val Asp Gin Glu Arg Leu Leu Glu lie Phe Lys Thr Tyr Gly val 
115 120 125 
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Thr Pro Leu Arg Asn Ala ser Val Leu His Asp His Gin Gly Gin Thr 
130 135 140 

val Asn lie cys Gly val Asp Asp He Arg Leu Glu Leu Asp Asp Tyr 
145 150 155 160 

pro Ala Ala Leu Gly Gly val Gin Pro Gly Phe Pro Thr val Leu Val 
165 170 175 

ser His Asn Pro Glu He His His Gin He Gin Glu Ala Asp Gly lie 
180 185 190 

asp Leu lie Leu Ser Gly His Thr His Gly Gly Gin lie Arg Phe Gly 
195 200 205 

Arg phe Gly Leu cys Glu lie Gly Gly Thr Gly Thr val Phe Lys Ala 
210 215 220 

) 

pro Tyr Leu He ser Asn Gly Tyr Gly Thr ser Lys Leu Pro Ala Gly 
225 230 235 240 

lie Leu Gly val Pro Ala He Ala Met Ala Tyr val Gly Glu Glu Phe 
245 250 255 

<210> 113 
<211> 1722 
<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 
) <222> C540) - . (788) 
<223> 

caggcgtttg cttcagtaca tcggttgatt gtgtcatgct tcatccctct ttctttatag 60 

acataaaaaa gctcttcccg ataaggaaga gcttgatata ttcaatctcc tccttatctt 120 

caagagcacg aacatgctct taaggattta gcaccattct gtcatagaca gcggttgccg 180 

ggtttcacag ggccagtccc tccaccactc ttgataagga aaaccttttt atgcgatttt 240 

ttaatagttt taatattaat actttttata aaaatgtcaa tgggtttaaa aaaactcttc 300 

gtttttttca ttttcttctt ctgcggttaa actggagggc gtatcgaatc aatgtgtgaa 360 

tttttcgtca ggacagccgt tcaaacagtc aacaagatgc tgaacaaaca gaataaatta 420 

gaattttttt caatttttat ttccaaaaac agaaactttt tattgagttrc accggtctat 480 
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aatgtgtacc tgatttcaaa atgggtatta taaaaaatga cagattaagg agggttttt 539 

atg aac aaa aaa aca gtg ttt aaa gcg ttc gga atg ttg atg aca gqg 587 
Met Asn Lys Lys Thr val Phe Lys Ala Phe Giy Met Leu Met Thr Giy 
15 10 15 

gta ttg ttt ttt gcg ctg tac agt gcg gcc gca ctt cct tct gca cac 635 
val Leu Phe Phe Ala Leu Tyr ser Ala Ala Ala Leu Pro Ser Ala His 
20 25 30 

gcg gca aac gaa aaa aaa ccg acg gtc acg age cat acg tac aaa aac 683 
Ala Ala Asn 61 u Lys Lys Pro Thr val Thr ser His Thr Tyr Lys Asn 
35 40 45 

att aag get ttg aaa tac ccg caa gtt tea aat gta age ccc aaa tct 731 
lie Lys Ala Leu Lys Tyr Pro Gin val Ser Asn Val Ser Pro Lys Ser 
50 55 60 



etc caa aac aag ate aac aaa gat ttt aaa cat tat att gag cag tec 
Leu Gin Asn Lys lie Asn Lys Asp Phe Lys His Tyr rle Glu Gin ser 
65 70 75 80 


779 


tac aaa gat tagtaaaaaa caagaaagac ggccaacagc aeggatacca 
Tyr Lys Asp 


828 


aar float tat 


caaacatcct 


ttaaaataaa 


ataceggacc 


ggecaaaage 


tgagcatcet 


888 


gacaagcaat 


tacgtctatt 


ccggcggagc 


geaeggaaat 


acggcagtcc 


gctctttcaa 


948 


ctatgacctt 


gtctctaaaa 


aacgggtgta 


tttatccgac 


atcctaaata 


caaaatcgaa 


1008 


aatggataag 


aeaaaaacat 


acatttacaa 


ctatattcaa 


aaacacagcg 


acattttctt 


1068 


tccggatgtg 


aagaagaaag 


acatcgtcct 


eggtaaaaac 


acggccttct 


attacactaa 


1128 


egaeggcatt 


gegategtet 


tccaacaata 


cgatgtcgcc 


ccttatgccg 


ccggaaatcc 


1188 


ggtcgttgca 


gttccgaaaa 


cggtgtatca 


ataaataaca 


aceggggget 


tagtccttgt 


1248 


gcatcgcctg 


tgacccgaae 


cegaaaaaac 


ggaagaagag 


ctgaatctga 


tegtcgaett 


1308 


tggcgtaacg 


gtgaaagatg 


taacgattga 


acatccggtc 


tacggagact 


taacagcttc 


1368 


gatcagggtc 


agcacaagaa 


aagaagtege 


ggatttcgtc 


aaaaaaatct 


cttcgacaaa 


1428 


cgccgcttat 


ctgtctcagc 


tgacaaaegg 


catccatctc 


cacacattgg 


aggcagatga 


1488 


tgaagagaag 


atcgaacaag 


cttgcggcgc 


ectgeaaaaa 


gcgggcatcc 


tcattcccga 


1548 


ataaaagaaa 


aggtcctttg 


ccgttateag 


egcaaaggae 


ctttctttta 


tagtgtatat 


1608 


gcgttgtagg 


caccgagcat 


tttcaccttg 


cagcccaaag 


ettcaagetc 


agetattgea 


1668 


cctggaatca 


gcacgtcatc 


cagggecatt 


teaatatcaa 


taatgaagaa 


ataa 


1722 


<210> 114 














<211> 83 














<212> PRT 














<213> Bacillus 1 ichenif ormis 
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<400> 114 

Met Asn Lys Lys Thr Val Phe Lys Ala Phe Gly Met Leu Met Thr Gly 
1 5 10 15 

val Leu Phe Phe Ala Leu Tyr Ser Ala Ala Ala Leu Pro ser Ala His 
20 25 30 

Ala Ala Asn Glu Lys Lys Pro Thr val Thr ser His Thr Tyr Lys Asn 
35 40 45 

lie Lys Ala Leu Lys Tyr Pro Gin Val ser Asn val ser Pro Lys Ser 
50 ~ 55 60 

Leu Gin Asn Lys lie Asn Lys Asp Phe Lys His Tyr He Glu Gin ser 
65 70 75 oU 

| Tyr Lys Asp 

<210> 115 

<211> 1705 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (507) . . (1202) 

<223> 

k <400> 115 

¥ cagatgaatc tgatccgatt gatatttttg aaacgacaag ccatgtattt gttaaaatac 60 

cgctcaccaa agaacagctt aaccttctga aaattaaaca tacttcacaa accctgatca 120 

tagaaaacta ccctgaaaaa gggcggcagg aaaaagtcgt tctcccctct ctagtgcgca 180 

gaaagggtac gaaagcaata tttaaagacg gcattttgga agtgatgttc ttaaaaaatg 240 

aggactttaa cctgtctgaa atcgacatca cgttttgaaa acggccagct tgaaaaagca 

ggctgttttt tttcttcctg tatcatctta acactactcc tcaaggatga tcatctcatt 

tgcctgacat tcggccgcgc ctttaaattt tgacagtgtt agtcattatt ccttaaaaag 420 

tctctgtaac tatttcctct ttcggctgtt gtcgatttgt ccttataatg ataatggttc 480 

tcaatttata aaacaggagg atgtat atg aaa aag aaa ate age ata ttg ate 533 

Met Lys Lys Lys lie ser He Leu lie 
1 5 



300 
360 



aca gca atg ttt ttg aca ate ctt tgt ttt teg cct caa get tec get 
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Thr Ala Met Phe Leu Thr lie Leu Cys Phe Ser Pro Gin Ala ser Ala 

10 15 20 25 

gcg tac aac tea ctg cat acg ggc tat gec act tat acg ggg teg ggc 

Ala "ryr Asn ser Leu His Thr Gly Tyr Ala Thr Tyr Thr Gly Ser Gly 
30 35 40 



age acc aat etc ggg aca agt ccg ctt aaa gtc agg ate aca gat axe 

ser Thr Asn Leu Gly Thr Ser Pro Leu Lys Val Arg lie Thr Asp lie 

190 195 200 

cga gga aaa gtc gtc aaa gac acg ata aaa aag ctt ccg gaa aac ggg 

Arg Gly Lys val val Lys Asp Thr lie Lys Lys Leu Pro Glu Asn Gly 
205 210 215 



629 



tac tec ggc ggc gca ttg ctt ttg gac cct att ccg tec aat atg aag 677 

Tyr ser Gly Gly Ala Leu Leu Leu Asp Pro lie Pro Ser Asn Met Lys 
45 50 55 

ate acc get tta aat ccg aca gat atg aat tac cgc ggt gtg aaa get 725 

He Thr Ala Leu Asn Pro Thr Asp Met Asn Tyr Arg Gly val Lys Ala 
60 65 70 

get ctt gee ggc gee tat ctg egg gtt gaa ggg ccg aaa gga aaa acg 773 

Ala Leu Ala Gly Ala Tyr Leu Arg val Glu Gly Pro Lys Gly Lys Thr 
75 80 85 

acc gtc tat gtt acc gat ctg tat cct gaa gga gcg ccg gga gec ctt 821 

Thr val Tyr val Thr Asp Leu Tyr Pro Glu Gly Ala Pro Gly Ala Leu 

90 95 100 105 

gac ctt tea ccg aac get ttt cgc gag ate ggc gat atg aaa gac ggc 

Asp Leu ser Pro Asn Ala Phe Arg Glu lie Gly Asp Met Lys Asp Gly 
110 115 120 



869 



aaa ate gac att aaa tgg cgt ata gtc aaa gcg ccg att acc ggc aat 917 
Lys lie Asp lie Lys Trp Arg lie Val Lys Ala Pro lie Thr Gly Asn 
125 130 135 



ttc act tac egg ate aaa gaa ggc age age caa tgg tgg gcg gcg ate 965 
Phe Thr Tyr Arg lie Lys Glu Gly ser ser Gin Trp Trp Ala Ala lie 
140 145 150 



caa gtc aga aac cac aaa tat ccc gtc atg aaa atg gaa tat tac aaa 1013 

Gin Val Arg Asn His Lys Tyr Pro Val Met Lys Met Glu Tyr Tyr Lys 

155 160 165 

gac gga aag tgg ate aac atg gag aaa acg gat tac aac cat ttc gtc 1061 

Asp Gly Lys Trp lie Asn Met Glu Lys Thr Asp Tyr Asn His Phe val 

170 175 180 185 

age acc aat etc ggg aca agt ccg ctt aaa gtc agg ate aca gat ate 1109 



1157 



acg tea age gca tat acc gta ccg gga aaa gta cag ttc cct gac 1202 
Thr ser Ser Ala Tyr Thr Val Pro Gly Lys Val Gin Phe Pro Asp 
220 225 230 

tgatcgatcc ggaaagaatg agaeggegge caaaggegaa aagattcgea ggcttitggcc 1262 

gccgcttcat attgacatcc ggcatttaga cgccagcaac aattggctta ttgaticaata 1322 

gcccggtcct gctcctctgt atggagctgc geceggaaca cctccgtacg gaaaagcccc 1382 

aggagctgee ccgtagccgt aataaggege gccgccgtaa ggtcccgggt atggcggcgg 1442 

gtaagcgtaa ggtcttgggt agttaaaaat cgcgcttccg agaaatcege ccagcaatcc 1502 

gecgaeaage ggcgctccaa aaccceagaa taacgggaat ctggccgggt ateeggcagg 1562 

acctgatctc gaataaagca tatgagggtt cattggcttt tatcctcctt tatgtctgee 1622 
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tatagtaaag gtattcataa agtcgggaaa cgtttgggct attcttcata aatcattttt 1682 
rttgtcattc cgccgtccac cgt 1705 

<210> 116 

<211> 232 

<212> PRT 

<213> Bacillus licheniformis 



<400> 116 

Met Lys Lys Lys He Ser lie Leu He Thr Ala Met Phe Leu Thr lie 
15 10 15 

| Leu cys Phe Ser Pro Gin Ala Ser Ala Ala Tyr Asn ser Leu His Thr 
' 20 25 30 

Gly Tyr Ala Thr Tyr Thr Gly Ser Gly Tyr ser Gly Gly Ala Leu Leu 
35 40 45 

Leu Asp Pro lie Pro Ser Asn Met Lys lie Thr Ala Leu Asn pro Thr 
50 55 60 

Asp Met Asn Tyr Arg Gly Val Lys Ala Ala Leu Ala Gly Ala Tyr Leu 
65 70 75 80 

Arg val Glu Gly Pro Lys Gly Lys Thr Thr Val Tyr Val Thr Asp Leu 
85 90 95 

Tyr Pro Glu Gly Ala Pro Gly Ala Leu Asp Leu Ser Pro Asn Ala Phe 
100 105 110 

| Arg Glu lie Gly Asp Met Lys Asp Gly Lys lie Asp lie Lys Trp Arg 
w ~ 115 120 125 

lie val Lys Ala Pro lie Thr Gly Asn Phe Thr Tyr Arg lie Lys Glu 
130 135 140 

Gly ser ser Gin Trp Trp Ala Ala He Gin val Arg Asn His Lys Tyr 
145 150 155 160 

pro val Met Lys Met Glu Tyr Tyr Lys Asp Gly Lys Trp lie Asn Met 
165 176 175 

Glu Lys Thr Asp Tyr Asn His Phe val Ser Thr Asn Leu Gly Thr ser 
180 185 190 

Pro Leu Lys Val Arg lie Thr Asp lie Arg Gly Lys val val Lys Asp 
1§5 200 205 
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Thr lie Lys Lys Leu Pro Glu Asn Gly Thr ser ser Ala Tyr Thr val 
210 215 220 

Pro Gly Lys val Gin Phe Pro Asp 
225 230 

<210> 117 

<211> 1687 

<212> DNA 

<213> Bacillus licheniformis 



<220> 
| <221> CDS 

<222> (501) . . (1184) 
<223> 



<400> 117 „ 
gacgggaatc agattacagt cacgacaagg ggatttggac atggagtggg aatgagccaa 60 

tacggtgcgc attatatggc gaaagacggc aagaaagcat aagacatcgt caagtattat 120 

tacaaaggaa cagccgtatc caatgcagat gaatttttaa ataaatacat ggcgaaaaaa 180 

taaaacaaaa gacgtctgcc tcttggcggc gtctttttga atatcatcga aatttggcat 240 

tcccatgaat ttgatgcacg ctaaattatt atacaaatat ttctaaaaac atgtgccgga 300 

gggcttgctg aacagcgtca aaaggccgca aacgccgtat caacaatagg ggtcacaggt 360 

tataaagtct attttatata cttgttgtat gatgaattga ataacgagga aaaggagaca 420 

tgccctattt atttctccct ggtgttcttc tacgataata atgtgttaac gactttattt 480 

cagaaagggg aaagggagaa atg aag aag aag atg aca ttg ggc att ttg ace 533 

15 10 

get atg gtt etc agt ctt ggt teg cct get ttt gca get gag aaa aaa 581 
Ala Met val Leu ser Leu Gly ser Pro Ala Phe Ala Ala Glu Lys Lys 
15 20 25 

cag gag gta aca gtt gee gaa gat gcg ccc aac gtt gcg att atg ctt 629 
Gin Glu val Thr val Ala Glu Asp Ala Pro Asn val Ala lie Met Leu 
30 35 40 

gat gca age ggc age atg get aaa aag ate ggc ggg gtc tea aaa tac 677 
Asp Ala Ser Gly ser Met Ala Lys Lys lie Gly Gly val ser Lys Tyr 
45 50 55 

gag ctt gec aaa aat gaa gcg ttc age ttt ggt tec aag ctt gaa aat 725 
Glu Leu Ala Lys Asn Glu Ala Phe Ser Phe Gly ser Lys Leu Glu Asn 
60 65 70 75 

gca aac gtg etc atg aga gtt ttc ggt tea gag gga aac aat aaa aat 773 
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Ala Asn Val Leu Met Arg Val Phe Giy ser Glu Giy Asn Asn Lys Asn 
80 85 90 

tec gga aaa gtg cag tec tgc aat gca ate aga gag gtg tac ggc ttc 821 
ser Giy Lys val Gin ser cys Asn Ala lie Arg Giy val Tyr Giy Phe 
95 100 105 

caa acg tat gac gag caa age ttc cgc aat tec tta aac ggc ate gga 869 
Gin Thr Tyr Asp Glu Gin Ser Phe Arg Asn ser Leu Asn Giy lie Giy 
110 115 120 

ccg acc gga tgg aca ccg ate gca aac gcg ctg caa gat gca aaa aac 917 
pro Thr Giy Trp Thr Pro lie Ala Asn Ala Leu Gin Asp Ala Lys Asn 
125 130 135 

gcg ctt gac cag ctg gac aac aac ggg aaa aac gtc gtc tat ctg ctg 965 
Ala Leu Asp Gin Leu Asp Asn Asn Giy Lys Asn val val Tyr Leu Leu 
140 145 150 155 

aca gac ggt gag gaa aca tgc gga ggc aat ccg gta aaa gtc gca aca 1013 
Thr Asp Giy Glu Glu Thr Cys Giy Giy Asn Pro val Lys val Ala Thr 
160 165 170 

gaa ctg cgc aaa tec aat gcg gtt gtc aac gtg ate ggc ttt gat tat 1061 
Glu Leu Arg Lys ser Asn Ala val val Asn Val lie Giy Phe Asp Tyr 
175 180 185 

gaa gga gac ttc cac gga caa ttg acc agt ate gca gca get ggc ggc 
Glu Giy Asp Phe His Giy Gin Leu Thr Ser lie Ala Ala Ala Giy Giy 
190 195 200 

ggt gaa tat ttc cag gca aaa act aaa aat gac ate aaa aga att ttt 
Giy Glu Tyr Phe Gin Ala Lys Thr Lys Asn Asp lie Lys Arg He Phe 
205 210 215 

act cag gaa gca att gag ctt tct aaa taaactggaa aaaagctgtg 1204 
Thr Gin Glu Ala lie Glu Leu Ser Lys 
220 225 

gacatgtttc cgcagctttc cttttgtgat gaaaagattg tcaaaagtca agaaaaatac 1264 

tttacaaata ttaagttatt gtgtcagagc gttgaaccct gctgcgtcct ttggaggggt 1324 

tatttgtcgt aaeggtaget ttattgggat gaaateggee ttttagcaga cttttttgat 1384 

aggtcttaag tgaatgcgtc gatcgattat cgtaaggatt atgaagaatt tgtgaatttg 1444 

aaaaggagat ccggcctatt tatttctatc aagecttett ttacgatgtt ggtggacttg 1504 

atetcatgeg gaagatcggt ccgaaaaaac aaatgcggaa aggaaagtga gaaagttgaa 1564 

aaagaggttt gctctgttga caacgttcac catgettttg teattggege cggcagcagc 1624 

ttttgegget gaaaacggaa atgcggacaa cagcaaaaaa gatgtcaatg ttgcagttgt 1684 

get 1687 

<210> 118 

<211> 228 

<212> PRT 

<213> Bacillus licheniformis 



1109 
1157 
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<400> 118 

Met Lys Lys Lys Met Thr Leu Gly He Leu Thr Ala Met Val Leu ser 
15 10 15 

Leu Gly Ser Pro Ala Phe Ala Ala Glu Lys Lys Gin Glu val Thr val 
20 25 30 

Ala Glu Asp Ala Pro Asn val Ala lie Met Leu Asp Ala Ser Gly Ser 
35 40 45 

Met Ala Lys Lys lie Gly Gly Val Ser Lys Tyr Glu Leu Ala Lys Asn 
50 55 60 

Glu Ala Phe ser Phe Gly Ser Lys Leu Glu Asn Ala Asn Val Leu Met 
65 70 75 80 

Arg Val Phe Gly Ser Glu Gly Asn Asn Lys Asn Ser Gly Lys Val Gin 
1 85 90 95 

ser cys Asn Ala He Arg Gly val Tyr Gly Phe Gin Thr Tyr Asp Glu 
100 105 110 

Gin ser Phe Arg Asn ser Leu Asn Gly lie Gly Pro Thr Gly Trp Thr 
115 120 125 

pro He Ala Asn Ala Leu Gin Asp Ala Lys Asn Ala Leu Asp Gin Leu 
130 135 140 

Asp Asn Asn Gly Lys Asn val val Tyr Leu Leu Thr Asp Gly Glu Glu 
145 150 155 160 

Thr Cys Gly Gly Asn Pro Val Lys val Ala Thr Glu Leu Arg Lys Ser 
165 170 175 

k Asn Ala val val Asn Val lie Gly Phe Asp Tyr Glu Gly Asp Phe His 
' 180 185 190 

Gly Gin Leu Thr ser lie Ala Ala Ala Gly Gly Gly Glu Tyr Phe Gin 
195 200 205 

Ala Lys Thr Lys Asn Asp lie Lys Arg lie Phe Thr Gin Glu Ala lie 
210 215 220 

Glu Leu Ser Lys 
225 

<210> 119 
<211> 1428 
<212> DNA 
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<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (501) . . (944) 

<223> 



<400> 119 

attcacgcaa ggttcctatt tgaaacccgc ttctacgatg aacgaaaaaa cggcgtcgta 60 

tccgccggaa ggctgaacga actgatggaa gaagcticaga aagaagcgtt ttgcggtgcg 120 

cttggcgagt atcatccgta tttttgggca tcaaagcttc atttttatat tacgtctgtt 180 

ccgttttaca attttcctta tacgttcggc tacttgtttt cgcttggcat ttacgcgcaa 240 

gcgctgaaag agggtgcggc atttgaagaa aaatatattg ctctcttaaa agatacagcc 300 

tccatgtctg ttgaagaact ggccatgaag catctcggcg ccgatctgac gaagcgggat 360 

ttctgggaag cggccattca gccggctgtc cgagatgcag aagcattttt agcgatgaca 420 

taaatgcttc cgcttagatt gaatgagttt ccgcaaagtg gacatagcta aggataatgt 480 

gcatagagga gatgaacggg atg aat caa ttt egg atg gcc gtt ate get etc 533 

Met Asn Gin Phe Arg Met Ala val lie Ala Leu 
15 10 

gtc ctg ate ctg atg ace ggc tgc ggc tec ata gcg gaa gaa cat gcg 581 
val Leu He Leu Met Thr Gly Cys Gly Ser lie Ala Glu Glu His Ala 
15 20 25 



gaa ggc aag gag gcc gtt ccc gat aac gcc cct gtt tea gat gtg aaa 
Glu Gly Lys Glu Ala Val Pro Asp Asn Ala Pro Val ser Asp val Lys 
30 35 40 



629 



age gtg cct tac get gca ttt gca ttg gaa gtg aac tat ggc cat gga 677 
ser val Pro Tyr Ala Ala Phe Ala Leu Glu val Asn Tyr Gly His Gly 
45 50 55 



aag cac aat acg ttt gaa gcc gta tac gac aaa cag gag egg gaa gaa 725 
Lys His Asn Thr Phe Glu Ala val Tyr Asp Lys Gin Glu Arg Glu Glu 
60 65 70 75 



gca teg att aaa gac tat ctg aac gga gcg gac cgc gaa ggg gag gaa 773 

Ala ser lie Lys Asp Tyr Leu Asn Gly Ala Asp Arg Glu Gly Glu Glu 
80 85 90 

get tta aac gaa atg aaa atg gtt tta age gag ctt teg ate gcc aaa 821 

Ala Leu Asn Glu Met Lys Met Val Leu Ser Glu Leu ser lie Ala Lys 
95 100 105 

tec gat cca gag cag gac gtg ate age aat gtg etc gag gcc ttc aat 869 

Ser Asp Pro Glu Gin Asp Val lie Ser Asn Val Leu Glu Ala Phe Asn 
110 115 120 



ctt gac gaa caa tat gac egg ttt cag ctg egg gtg aaa tgg cct gat 917 
Leu Asp Glu Gin Tyr Asp Arg Phe Gin Leu Arg val Lys Trp Pro Asp 
125 130 135 



ggc acg tec aga ate tat aac gga aaa taaacaaaag ageatttcca 964 
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Gly Thr Ser Arg lie Tyr Asn Giy Lys 
140 145 

aactggaaat gctctttttt gcttaagatt ttaaaaagta tttttcgatg tcatcaagga 1024 

acagatacgc tgcttttacg ccgccggccg tcgtccagat cgcatcgtcg acttcatggg 1084 

cgtttccggt ttttacagcg ttcaattttt tccacagcgg atcgcttgtc caatcgtttt 1144 

gccatgtttc agcttctttt ttgctttcgg caggtttata tgtgaaatag aacaggacat 1204 

ctccgtccat atcagggatc gattctttat tttccgtcat aaaaacaaat ttgtcgtctt 1264 

gtttctcaaa cagtttttcc tgtttttccg gatacttgaa tccgagctga tccaggataa 1324 

ttcccgggaa agaatcttta tagtaaatcc ttgattggcc ggccataaat ctgattaccg 1384 

acacccgttt ctttttctgg tcgccgagct tgtcgcttaa ttcg 1428 

<210> 120 

<211> 148 

<212> PRT 

<213> Bacillus licheniformis 

<400> 120 

Met Asn Gin Phe Arg Met Ala Val lie Ala Leu Val Leu lie Leu Met 
1 5 10 15 

Thr Gly Cys Gly ser lie Ala Glu Glu His Ala Glu Gly Lys Glu Ala 
20 25 30 

val Pro Asp Asn Ala Pro val ser Asp Val Lys ser Val Pro Tyr Ala 
35 40 45 

Ala Phe Ala Leu Glu val Asn Tyr Gly His Gly Lys His Asn Thr Phe 
50 55 60 

Glu Ala val Tyr Asp Lys Gin Glu Arg Glu Glu Ala Ser lie Lys Asp 
65 70 75 80 

Tyr Leu Asn Gly Ala Asp Arg Glu Gly Glu Glu Ala Leu Asn Glu Met 
85 90 95 

Lys Met val Leu Ser Glu Leu Ser lie Ala Lys Ser Asp Pro Glu Gin 
100 105 110 

Asp val lie ser Asn val Leu Glu Ala Phe Asn Leu Asp Glu Gin Tyr 
115 120 125 

Asp Arg Phe Gin Leu Arg val Lys Trp pro Asp Gly Thr Ser Arg lie 
130 135 140 
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<210> 121 

<211> 1589 

<212> DNA 

<213> Bacillus 



licheniformis 



att 
He 


gga 

Giy 


etc 
Leu 


gtt 

val 
15 


gee 
Ala 


get 

Ala 


gec 

Ala 


tgt 

cys 


ttg 
Leu 
20 


att 
lie 


tec 
ser 


gcg 
Ala 


teg 
ser 


gcg 
Ala 
25 


gca 
Ala 


age 
ser 


get 
Ala 


gcg 
Ala 


teg 
ser 
30 


caa 
Gin 


aat 
Asn 


gaa 
Glu 


age 
ser 


gat 
Asp 
35 


gtt 

Val 


aaa 
Lys 


fa? 


aaa 
Lys 


ctg 
Leu 
40 


gac 
Asp 


gat 
Asp 


cag 
Gin 


cag 
Gin 


egg 
Arg 
45 


aat 
Asn 


caa 
Gin 


tat 
Tyr 


acg 
Thr 


gtc 
val 
50 


aaa 
Lys 


tct 
Ser 


ttc 
Phe 


cae 

HIS 


tac 
Tyr 
55 


tta 
Leu 


acc 
Thr 


gtt 
val 


gac 
Asp 


gga 

Giy 
60 


aaa 
Lys 


aat 
Asn 


gtg 

VaT 


gat 
Asp 


teg 
ser 
65 


teg 
Ser 


get 
Ala 


caa 
Gin 


gec 

Ala 


aac 
Asn 
70 


gee 
Ala 


aaa 
Lys 


tec 
ser 


gtc 

val 


aga 
Arg 
75 


gat 
Asp 


gtc 
val 


aaa 
Lys 


gta 
val 


ace 
Thr 
80 


atg 
Met 


gtt 

val 


ctg 
Leu 


ccc 
Pro 


aag 
Lys 
85 


cag 
Gin 


aat 
Asn 


aag 
Lys 


aac 
Asn 


ggc 

Giy 
90 


gat 
Asp 


ttg 
Leu 


ctt 
Leu 


gcg 

Ala 


tat 
Tyr 
95 


gga 

GTy 


ttt 
Phe 


acg 
Thr 


age 
ser 


aag 
Lys 
100 


gtt 
val 


act 
Thr 


tta 
Leu 


gaa 
Glu 


gec 

Ala 
105 


ttt 

Phe 


ate 
He 



<220> 

<221> CDS 

<222> (501) . . (1109) 

<223> 

agactegcat gagggtgaag ttggttcaac tatttttaaa aatgtaaatc aatatcctat 60 

accaaattta taaagtgaca taggataaac tatgtctctt tagggaggtg aaacatatga 120 

gcggaggtta eggacaegga agcggttttg ctttaattgt tgttctgttc attctcttaa 180 

teatcategg cgccagctgg ttcggcggtg gatatggagg ctactaaaaa gttcgtttta 240 

aaagtcagca ataacttatg accttctcct tattttacat gttctcctcc tgcttaccgt 300 

tgttgactcc atcatgaaag gctctttttt aaaaaagagc ctttttttaa tgcaatacag 360 

ataccgaacc tctcctgctg ctgaatgtta atagaaaatt aatgtttttt tcaaaaagag 420 

acatgatttt cattctatta atgetattat ttttccatcc tattaataaa taggaaaatt 480 

aagagaggga gtgttgttat atg ttt aaa act aag ttc aag aaa aca att ggg 533 

Met Phe Lys Thr Lys Phe Lys Lys Thr lie Giy 
15 10 

581 
629 
677 



725 
773 
821 
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gcg aaa gac aag cag agg ctt gag aag caa ttc aaa cct tct gcc age 869 
Ala Lys Asp Lys Gin Arg Leu Glu Lys Gin Phe Lys Pro Ser Ala Ser 
110 115 120 

got ccc tgc tgt acc gat ttc tat gaa tat aaa aat aaa ggc ggg cag 917 
Gly Pro Cys Cys Thr Asp Phe Tyr Glu Tyr Lys Asn Lys Gly Gly Gin 
125 130 135 

tat att tac tgg aga gac gga ttt aaa aac ttg cca tec age tgg aat 965 
Tyr lie Tyr Trp Arg Asp Gly Phe Lys Asn Leu Pro Ser Ser Trp Asn 
140 145 150 155 

gac aga att tea teg tta agt acg gcg tct cct tea tea age tat tea 1013 
Asp Arg He Ser Ser Leu Ser Thr Ala Ser Pro Ser Ser Ser Tyr Ser 
160 165 170 



acg acg ctg tgg gag cat act tea act caa gga tac ggc aaa ggc gtt 
Thr Thr Leu Trp Glu His Thr Ser Thr Gin Gly Tyr Gly Lys Gly Val 
175 180 185 



<210> 


122 


<211> 


203 


<212> 


PRT 


<213> 


Bacillus licheniformis 


<400> 


122 



Met Phe Lys Thr Lys Phe Lys Lys Thr lie Gly lie Gly Leu Val Ala 
15 10 15 

Ala Ala Cys Leu lie ser Ala Ser Ala Ala ser Ala Ala ser Gin Asn 
20 25 30 

Glu ser Asp Val Lys Val Lys Leu Asp Asp Gin Gin Arg Asn Gin Tyr 
35 40 45 

Thr val Lys Ser Phe His Tyr Leu Thr val Asp Gly Lys Asn Val Asp 
50 55 60 
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ttg ttt aga cat tec gat tgg tac ggc act aat 
Leu Phe Arg His ser Asp Trp Tyr Gly Thr Asn 
190 195 


teg age teg gca ccc 
ser Ser ser Ala Pro 
200 


1109 


tgataaatta 


cttttttttg 


egatgeeggt 


gttgttgatc 


ggttcatcat 


gacegataca 


1169 


gctgatgaca 


tggatggtag 


tcatattccc 


egggagcegt 


ttaacatcag 


attctgccgc 


1229 


ctgctttaaa 


aatgecttga 


gatctgtatc 


cgctttttgt 


tcgttcaggt 


gcaggagttt 


1289 


aacatacata 


tcatagatca 


gctgttttgt 


cagttcagac 


atagtcaatg 


gacagtccct 


1349 


tctttttatt 


ttccggttaa 


caaaatattt 


taatagttta 


tttcaggatt 


tgtcaatatt 


1409 


atgataaggt 


gaaatcagat 


aacaaatgtg 


ttttgtttat 


catgaaacaa 


caccaaaaag 


1469 


gagaatcget 


gatgaatatt 


gaaggaatag 


agatggaagt 


tegctgeaea 


ggcgatgtat 


1529 


gttcagatgc 


ccttgaattt 


ttgagacgee 


ataaccacga 


aaaaacagee 


gaacattcga 


1589 
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ser ser Ala Gin Ala Asn Ala Lys Ser val Arg Asp Val Lys Val Thr 
65 70 75 80 

Met val Leu Pro Lys Gin Asn Lys Asn Gly Asp Leu Leu Ala Tyr Gly 
85 90 95 

Phe Thr ser Lys Val Thr Leu Glu Ala Phe lie Ala Lys Asp Lys Gin 
100 105 110 

Arg Leu Glu Lys Gin Phe Lys Pro Ser Ala ser Gly Pro cys cys Thr 
115 120 125 

Asp Phe Tyr Glu Tyr Lys Asn Lys Gly Gly Gin Tyr lie Tyr Trp Arg 
130 135 140 

k Asp Gly Phe Lys Asn Leu Pro Ser Ser Trp Asn Asp Arg lie Ser Ser 
' 145 150 155 160 

Leu ser Thr Ala ser Pro Ser Ser Ser Tyr ser Thr Thr Leu Trp Glu 
165 170 175 

His Thr Ser Thr Gin Gly Tyr Gly Lys Gly Val Leu Phe Arg His Ser 
180 185 190 

Asp Trp Tyr Gly Thr Asn ser Ser Ser Ala Pro 
195 200 

<210> 123 

<211> 1522 

<212> DMA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . (1019) 

<223> 



<400> 123 

taaataaaat aaatgaaagc cgcaatgaaa aacggcagcg tcgttttgga agatccgaga 60 

tacaggccta aaagcgggcc gaagacgacg ccgaggttga tcgcggtata gcggagatta 120 

aagacgaaaa ggcgcgtttc gggtttggat acgtctgaaa gcagcgctct tgaagtcggt 180 

tcaaacaaag cgcggcataa tccgtttaag gcattcatga taaagaatgt ccagacatga 240 

tcggcgagtg caaaaccggc gaacacgaac gtccagccga aaatcgagac gagcatgatg 300 
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gttttccggc cgaacctgtc tgataagtac ccgccataaa agcttgccgc aattccgatc 360 

agagagctcg ctgcaatgac agctcccgca aagccggaag aggcgccttt cacttgtgtc 420 

aaataaattg ctaaaaaagg gatgactcat ggcgtgttcc tcatgcgcct taaggtaagg 480 

caaaaaagaa ggtgatattg atg tac age cga age aag ttc aaa ate ggt tta 533 

Met Tyr ser Arg Ser Lys Phe Lys lie Gly Leu 
1 5 10 

ttg ctt att gga agt ctg ctg gec gcg etc age ttt cac ctg gag gee 581 
Leu Leu lie Gly ser Leu Leu Ala Ala Leu ser Phe His Leu Glu Ala 
15 20 25 

ttg gec gaa aag ccg get aaa gtt caa ate cag ctt gaa aag gtt tat 629 
Leu Ala Glu Lys Pro Ala Lys Val Gin lie Gin Leu Glu Lys Val Tyr 
30 35 40 



ctg gac gga gac gtt gga att gag aat aaa gta gag gec get cgc aca 
Leu Asp Gly Asp val Giy lie Glu Asn Lys val Glu Ala Ala Arg Thr 
45 50 55 

ctg gaa gac ttt aaa get get tat aaa ggg tgg cag etc ate gat cag 
Leu Glu Asp Phe Lys Ala Ala Tyr Lys Gly Trp Gin Leu lie Asp Gin 
60 65 70 75 

aaa aag ggg ttt att ctg ttt cgc aaa cag gtg gac gac att tct ccc 
Lys Lys Gly Phe lie Leu Phe Arg Lys Gin val Asp Asp lie Ser Pro 
80 85 90 



ctg cgc aaa ggg ata cca tac cgc acg aaa aag gaa ttt gaa cat gtc 
Leu Arg Lys Gly lie Pro Tyr Arg Thr Lys Lys Glu Phe Glu His val 
140 145 150 155 



677 



725 



773 



etc age aaa aca aac ggt tat ate gga gtg act gaa gat ggc gtg att 821 
Leu Ser Lys Thr Asn Gly Tyr Tie Gly Val Thr Glu Asp Gly V """" 
95 100 105 



teg act ttt cac ggt cgc ccg ggc ate tta tea gaa ccc att caa teg 869 
ser Thr Phe His Gly Arg Pro Gly lie Leu Ser Glu Pro lie Gin Ser 
HO 115 120 



ttt ttt cag att gat ata aag egg ctg gaa age egg atg gcg gat gat 917 
Phe Phe Gin lie Asp lie Lys Arg Leu Glu Ser Arg Met Ala Asp Asp 
125 130 135 



965 



att gaa gec gta aaa tea tec gga age caa cat cat gta gaa gat atg 1013 
lie Glu Ala val Lys ser Ser Gly Ser Gin His His val Glu Asp Met 
160 165 170 

aag aca tgacgctgtt atgtcttttt teagctgeag acagaagctt ttttagcgaa 1069 
Lys Thr 

catatgttaa ctttttcatt etagctttge ctgttttgtg ttacaatgaa gagcagtcaa 1129 

agaggtgaat gaacgttgat egaattegta aaagggacga ttgattatgt atcgccccaa 1189 

tatattgtca ttgaaaaegg egggategge tatcagatct tcacgccaaa teegtttatt 1249 

tataagaaaa acagcaaaga aacaatctat acataccatt atgtaagaga agacacgaat 1309 

gcgctgtacg gcttttcgac aagggaagaa aaaatgctgt ttacgaaaat gctgaatgtt 1369 

aeggggateg geccaaaagg agegcttgeg atcctcgctt ccggcgatcc gggagcggtg 1429 

attgaagega tcgagaatga ggacgaagca tttctegtea aatttccegg cgtaggcaaa 1489 
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aaaacggcaa ggcagatcat ccttgacctg aaa X522 

<210> 124 
<211> 173 
<212> PRT 

<213> Bacillus licheniformis 
<400> 124 

Met Tyr Ser Arg Ser Lys Phe Lys lie Gly Leu Leu Leu lie Gly ser 
15 10 15 

Leu Leu Ala Ala Leu ser phe His Leu Glu Ala Leu Ala Glu Lys Pro 
20 25 30 

Ala Lys val Gin lie Gin Leu Glu Lys val Tyr Leu Asp Gly Asp val 
35 40 45 

Gly lie Glu Asn Lys val Glu Ala Ala Arg Thr Leu Glu Asp Phe Lys 
50 55 60 

Ala Ala Tyr Lys Gly Trp Gin Leu lie Asp Gin Lys Lys Gly Phe lie 
65 70 75 80 

Leu Phe Arg Lys Gin val Asp Asp lie Ser Pro Leu Ser Lys Thr Asn 
85 90 95 

Gly Tyr lie Gly val Thr Glu Asp Gly Val He Ser Thr Phe His Gly 
100 105 110 

Arg Pro Gly lie Leu ser Glu Pro He Gin ser Phe Phe Gin lie Asp 
115 120 125 

lie Lys Arg Leu Glu Ser Arg Met Ala Asp Asp Leu Arg Lys Gly lie 
130 135 140 

pro Tyr Arg Thr Lys Lys Glu Phe Glu His Val lie Glu Ala val Lys 
145 150 155 160 

Ser Ser Gly ser Gin His His Val Glu Asp Met Lys Thr 
165 170 

<210> 125 
<211> 1492 
<212> DNA 

<213> Bacillus licheniformis 
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<220> 

<221> CDS 

<222> (501) . . (989) 

<223> 



<400> 125 

aagagtgatc aaacggatta aacaggcgat ctttattacg ctgttttacg gcataccgtc 60 

cgtcatggtg atgtatcact ttgcagagcc gctgacccat ttatttttcg attcggtcaa 120 

ggcgtcgttt taccttaaaa tgttgtggcc gtatttttta ttccactttt ttgcgatgcc 180 

ttttcaggcc tgtttaatcg gaatggggtt ggccaaagat gctttttatc ataacgtttg 240 

ggccagtgtc ttatcgtttt tgatgatgta tgttctcggg tccatgcaga etttgcagat 300 

gacggggatc attcttgcga tgaataccgg tatgattttg ctgacggcgc tgcattatgt 360 

gacgatttgc aaggagctgg gcgtcacgct ttttttgaca aacaaatccc gatctccgag 420 

aattgaaagc cgctgatgga tcctcttcat agttttagct tttgcgggga agctaatatt 480 

aaaaaagaag gggagttccc atg cga aga ate agt etc att tac ccg etc ate 533 
" * Met Arg Arg lie Ser Leu He Tyr Pro Leu lie 

15 10 

ctg ctg ttt ttt ace ggg tta ttc gta ttt cag ccg cag gca tct gca 581 
Leu Leu Phe Phe Thr Gly Leu Phe Val Phe Gin Pro Gin Ala Ser Ala 
15 20 25 

aaa caa get teg ccg gca gtc atg cag atg aac acg gtc gaa ggt cag 629 
Lys Gin Ala ser Pro Ala val Met Gin Met Asn Thr val Glu Gly Gin 
30 35 40 

cgc gtc gtc att ccc gec gaa ggc cag aag acg ate gtt cat ttt tgg 677 
Arg val val lie Pro Ala Glu Gly Gin Lys Thr lie val His Phe Trp 
45 50 55 

acg acc tgg tgc ccg cca tgc cgt gaa gag ctt ccg cga ttc caa tec 725 
Thr Thr Trp cys Pro Pro cys Arg Glu Glu Leu Pro Arg Phe Gin ser 
60 65 70 75 

tac tat gaa age aag caa tec ggc gtc aag etc gtg acc gtt aat tta 773 
Tyr Tyr Glu Ser Lys Gin ser Gly val Lys Leu val Thr val Asn Leu 
80 85 90 

ctg aat gec gaa aag aac gaa cag aag gta aaa cag ttt att aaa gca 821 
Leu Asn Ala Glu Lys Asn Glu Gin Lys val Lys Gin Phe lie Lys Ala 
95 100 105 

aac aag ctg aca ttt ccg ate gtt ttt gac aaa aag ggt gag atg atg 869 
Asn Lys Leu Thr Phe Pro lie Val Phe Asp Lys Lys Gly Glu Met Met 
110 115 120 

aaa gca tat aaa gtc atg aca att cct acg act ttt ttc ttt aat gaa 917 
Lys Ala Tyr Lys val Met Thr lie Pro Thr Thr Phe Phe Phe Asn Glu 
125 130 135 



aaa gga gag ctg gag aaa acg ttt gtc ggc ccc att act gta gaa cag 
Lys Gly Glu Leu Glu Lys Thr Phe val Gly Pro lie Thr Val Glu Gin 
140 145 150 155 
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1019 



atg aag gaa tgg gca ggg aaa age tgagccggga gttcagcttt ttttaaaatg 
Met Lys Glu Trp Ala Gly Lys Ser 
160 



taaatgataa 


ttaatatcat 


aaagaaatta 


taataattat 


tatttgaaaa 


cgtaggatgt 


1079 


cgtgctataa 


tgagaaatag 


aaaagggtgt 


gtccaatgga 


caagtagcag 


tcataccctt 


1139 


tatataaata 


aaatacttaa 


tgtttatgct 


gecgatgagg 


eggcaatttg 


ttttttaaga 


1199 


aggaaattga 


cgatgaatta 


cattctcaat 


tagggaggat 


attggagatg 


caattagaga 


1259 


tegggaagea 


ategcagcaa 


aaccgtcaca 


cgttgcaatt 


tgaaaattgg 


aggcagcacg 


1319 


gggaattgat 


agetgegett 


ttgtcgggtt 


tgttgattct tgcaggctgg 


ctgttgtccg 


1379 


gcaatgaaac 


attgtccgtt 


gttctgttta 


ttttagcttt 


ttgtatcggc 


ggctttgeta 


1439 


aagegaaaga 


aggtatacaa 


gaaacgctgt 


eggaaaaaac gctgaatgtt 


gaa 


1492 


<210> 126 














<211> 163 














<212> PRT 















<213> Bacillus licheniformis 



<400> 126 

Met Arg Arg He ser Leu lie Tyr Pro Leu lie Leu Leu Phe Phe Thr 
15 10 15 

Gly Leu Phe val Phe Gin Pro Gin Ala ser Ala Lys Gin Ala ser Pro 
20 25 30 

Ala Val Met Gin Met Asn Thr Val Glu Gly Gin Arg Val val lie Pro 
35 40 45 

> Ala Glu Gly Gin Lys Thr He Val His Phe Trp Thr Thr Trp Cys Pro 
50 55 60 

pro Cys Arg Glu Glu Leu Pro Arg Phe Gin ser Tyr Tyr Glu Ser Lys 
65 70 75 80 

Gin Ser Gly Val Lys Leu val Thr val Asn Leu Leu Asn Ala Glu Lys 
85 90 95 

Asn Glu Gin Lys val Lys Gin Phe lie Lys Ala Asn Lys Leu Thr Phe 
100 105 110 

Pro lie Val Phe Asp Lys Lys Gly Glu Met Met Lys Ala Tyr Lys Val 
115 120 125 

Met Thr lie Pro Thr Thr Phe Phe Phe Asn Glu Lys Gly Glu Leu Glu 
130 135 140 
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Lys Thr Phe val Giy Pro lie Thr val Glu Gin Met Lys Glu Trp Ala 
1$5 150 155 160 

Giy Lys ser 



<210> 127 

<211> 1477 

<212> DNA 

<213> Bacillus licheniformis 

<220> 

<221> CDS 

<222> (501) . . (974) 

<223> 



gatgctccgc agtcctgctt tagtgcggga aatggaggat cacagcttaa tgtacggact 60 

gcccgaagcg gaagagcggc tcagtmtttt gctgaatcaa agccggcctc tgcaaacatt 120 

cgacgatgcc tttaaaaaaa gaaagaaaca ccttgattta accgaagacc tctgcgacct 180 

gcttgaagct ttccggagtc tcaaccttga agtgatcgtc gttgatcaga cttcccctgt 240 

tatcaaacgg aatggacttt attgtgtgaa agttctcatc ccgggcctga ttccgatgac 300 

attcggacag cgcttcatcc gcctggaagg gcttgagaga attttcaccg tgccgaagaa 360 

gctcggcttt gcggaagagc cgttaagacc agaacagctg aacctgcacc cgcacccgtt 420 

cccttaaaat ttaagagaat atantttttc cgattgttct gctttatgat taaagcagaa 480 

ctttttaggc ggtggttaat atg aaa cag gaa tac aag egg ccg gtg ctt ttc 533 
^ Met Lys Gin Glu Tyr Lys Arg Pro Val Leu Phe 

1 5 10 

ate gcc tec ctt ttc atg gcc ttt tgc gcc gtt tat ttc ggc ggg agg 581 
lie Ala ser Leu Phe Met Ala Phe cys Ala val Tyr Phe Giy Giy Arg 
15 20 25 

ctg ate ggt ttt tat atg gcg gaa tac cca aaa tgg aac ggg caa age 629 
Leu lie Giy Phe Tyr Met Ala Glu Tyr Pro Lys Trp Asn Giy Gin ser 
30 35 40 

gcc gac gga aat tgg gag gcc gtg ate aaa aag ata gat ggc cgc gcg 
Ala Asp Giy Asn Trp Glu Ala VaT lie Lys Lys lie Asp Giy Arg Ala 
45 50 55 

ctg ttc ggc gga gag etc tac tgg aca ggc gac cgc ggc aag ctg gac 
Leu Phe Giy Giy Glu Leu Tyr Trp Thr Giy Asp Arg Giy Lys Leu Asp 
60 65 70 75 

gat aca tat ttg gaa aaa ttg gtc gta aag ttt ggt gat gaa ate gtt 773 
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asd Thr Tyr Leu Glu Lys Leu val val Lys Phe Gly Asp Glu lie val 
H 80 85 90 

ttg aac gcc caa ate gaa acg ccg gtg aaa gat tac gcg gga ggc aaa 
Leu Asn Ala Gin He Glu Thr pro val Lys Asp Tyr Ala Gly Gly Lys 
95 100 105 

ttc cere ggc gga ggg tea aaa gaa caa tec gtt tct ttt ttg gaa gag 
Phe Pro Gly Gly Gly Ser Lys Glu Gin Ser Val Ser Phe Leu Glu Gly 
110 115 120 

ctt gaa gaa get gaa ate gcc ggc cgc gag gtg acg gtt caa ttg gat 
Leu Glu Glu Ala Glu lie Ala Gly Arg Glu val Thr val Gin Leu Asp 
125 130 135 

tag aga gag ggc aaa caa gcg tec cat aca gga ttt acg ctt gat aaa 
Trp Arg Glu Gly Lys Gin Ala Ser His Thr Gly Phe Thr Leu Asp Lys 
140 145 150 155 

age tea tgg taaaaggegg aatatcgatt atattccgcc tacctcaatt 1014 
Ser Ser Trp 

ttgettcgea tcgtcagctc ttcctgcggc cccaaatccc gaaatccggt cacactcttc 1074 

ggaaggttca cgttcggtgc attegtcate caagtgtatg gctcaataca aagcagatca 1134 

tcctgatcag atgtaccgtt aaacacaacc cagtgcttaa aatggccgtc gcattgatag 1194 

cgtacgcgaa tgeeggegag gctgtccgca atgaeggegg tgctgtttcc ttcttggtct 1254 

tgctcagccg ccaatatatc ateaagcett tcacccgctg ccatttttcc cgctttgaac 1314 

tcctctgtca cccgatactc gccagtcggc ageatgeggt ctgtcagcgt ecaatgettt 1374 

gaggcaggaa gagtaaacag gcacttttct ttatcccctg attcgtttaa aggatagegg 1434 

aaagatgtgt gataccccaa tccgatcggc ateggatett gac 1477 

<210> 128 

<211> 158 

<212> PRT 

<213> Bacillus licheniformis 



<400> 128 

Met Lys Gin Glu Tyr Lys Arg pro Val Leu Phe lie Ala ser Leu Phe 
15 10 15 

Met Ala Phe cys Ala val Tyr Phe Gly Gly Arg Leu He Gly Phe Tyr 
20 25 30 

Met Ala Glu Tyr Pro Lys Trp Asn Gly Gin ser Ala Asp Gly Asn Trp 
35 40 45 

Glu Ala val lie Lys Lys lie Asp Gly Arg Ala Leu Phe Gly Gly Glu 
50 55 60 
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Leu Tyr Trp Thr Gly Asp Arg Gly Lys Leu Asp Asp Thr Tyr Leu Glu 
65 70 75 80 

Lys Leu val val Lys Phe Gly Asp Glu lie val Leu Asn Ala Gin lie 
85 90 95 

Glu Thr Pro val Lys Asp Tyr Ala Gly Gly Lys Phe Pro Gly Gly Gly 
100 105 110 

Ser Lys Glu Gin Ser val Ser Phe Leu Glu Gly Leu Glu Glu Ala Glu 
115 120 125 

lie Ala Gly Arg Glu Val Thr val Gin Leu Asp Trp Arg Glu Gly Lys 
130 135 140 

Gin Ala ser His Thr Gly Phe Thr Leu Asp Lys Ser ser Trp 
145 150 155 

<210> 129 

<211> 1219 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C812) . . (1114) 

<223> 



<400> 129 
gaccgctcgt 


taactcagcc 


tgcttgcatc 


agcgcagatc 


ttctgcagct 


actctcgagg 


60 


cacgaggaaa 


ccaaccgctt 


cacgggggaa 


accaaccgct 


tcacgaggaa 


accaaccgct 


120 


tcacgaggaa 


accaaccgct 


tcacgaggaa 


accaaccgct 


tcacgaggaa 


accaaccgct 


180 


tcacgaggaa 


acctaccgct 


tcacgaggaa 


accaaccact 


tcacgaggaa 


accaacactc 


240 


gagagctggt 


tctcattata 


cagcacaaat 


tcgatatctg 


gtttcaattg 


cctgggcttt 


300 


agatgcaata 


ggaactgtcc 


ttggcccttg 


aaacccacgg 


ttagcgaggc 


ctcattatac 


360 


cgtattctca 


ataaactctc 


taatggttga 


atcagaatag 


attttcgtct 


gcattcatca 


420 


cttatcgtca 


tctgttcgcg 


tgtactgcgt 


tccctaatcg 


acgtggaacc 


acgtgctgaa 


480 


cagtggacta 


tctctcgctc 


tctccataac 


ctggcttatc 


cttcgcgcgc 


ggtcttaaaa 


540 


catgctctcc 


tataagcagc 


tttgggtaat 


gtctgcttat tccatcaccc 


tcgcaaccgt 


600 


gttttttgca 


attatggacg 


cgctggaggc 


ggtggttcca agtcagttcc 


tcctgaactg 


660 


gtttgtgaac 


tttatcatgc 


tgtttctcgc 


cattaaagaa acgccggctt 
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gaggtaaagc gggcaggagc aaatttgttg tcatgttgga agagggacaa gcgtaacata 780 



ataaaaaatg cacgaaatgg ggacaaatca g atg aaa cgt gtc ant gtg ctg 

Met Lys Arg val lie val Leu 
1 5 



<210> 


130 


<211> 


101 


<212> 


PRT 


<213> 


Bacillus lichenifonrri s 


<400> 


130 



Met Lys Arg Val lie val Leu Phe Ser lie Leu Leu Ala Leu Phe lie 
15 10 15 

val Tyr Tyr Asp Leu Lys ser Gly Thr lie Pro Gin Asn Ala Leu Pro 
20 25 30 

Ala ser Thr Met Ala Ala Glu Ala Pro Ala Ala ser Leu Gin Tyr Lys 
35 40 45 

ser val Thr val Lys Pro Gly Gin Thr val Phe ser lie lie Gly Asn 
50 55 60 

ser Ala val Pro Ala Asp Lys lie Ala Glu Asp Phe Glu Glu Leu Asn 
65 70 75 80 



832 



976 



ttt teg att ttg etc gec ctg ttc att gtt tat tat gac t:tg aaa tea 880 

Phe Ser lie Leu Leu Ala Leu Phe lie val Tyr Tyr Asp Leu Lys Ser 
10 15 20 

ggc acc ate cct caa aac gec tta ccg get tea ace atg gca gcg gaa 928 

Gly Thr lie Pro Gin Asn Ala Leu Pro Ala ser Thr Met Ala Ala Glu 
25 30 35 

get ccg get gca age ctg caa tat aag tec gtt acg gta aag ccc gga 

Ala Pro Ala Ala ser Leu Gin Tyr Lys Ser val Thr Val Lys Pro Gly 
40 45 50 55 

caa acg gta ttt tea ate ate ggg aac age gec gtt ccg get gac aaa 1024 

Gin Thr Val Phe Ser He lie Gly Asn ser Ala val Pro Ala Asp Lys 

60 65 70 

ata gee gaa gat ttt gaa gag ttg aat ccg aat gtt gag gcg ggc cgc 1072 

lie Ala Glu Asp Phe Glu Glu Leu Asn Pro Asn Val Glu Ala Gly Arg 

75 80 85 



att caa gca ggt gtc acc tac aag ttt ccc gtt tat cct gat 1114 
lie Gin Ala Gly val Thr Tyr Lys Phe Pro val Tyr Pro Asp 
90 95 100 



taagcgttaa tttcttgtca gtttcatgaa cgggctgtta caataagact tgtaaacgat 1174 
ttggtataag aaaaggagca accgcctccg aattatactt aagga 1219 
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pro Asn val Glu Ala Gly Arg lie Gin Ala Gly val Thr Tyr Lys Phe 
85 90 95 



pro val Tyr Pro Asp 
100 



<210> 131 

<211> 1381 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501).. (878) 

<223> 



<400> 131 - n 
ctttatatgc gacacaccag atgctccggt tgtaacgact cccgccaggt gaacgaatgc 60 

taccgcaccc gccggtgcga tgccgaaggc aagcagcaat gatgacgatg tcaccccgta 120 

cgccatccct aaggcgccat ctatcagctg cgcaaataat cctatcaaga caaacacaat 180 

cagctttttc atgttggcct cccacttcaa ttggtttatt tttattgtta aatataatct 240 

atactatgcc tacctgtaaa gtgcgagttt tataaaatat aaattttrttg tatttttcat 300 

cgacaccagc aaaaaagagc atatgcatgc aaaatgagcg cctatccccc ggtcttttgt 360 

cttaatgaaa gacagtttat ggatgctgct tgcaaaaaat gcatcgtgca gaaaaggcgt 420 

cggggagtaa cgcctcattc gtttcattgg caatgatgat ataatccccc atgtaatgac 480 

ttcaaaagga ggctcaagcc atg aaa ttc age aaa ate ggt gec tta ctg etc 533 

Met Lys Phe ser Lys lie Gly Ala Leu Leu Leu 
15 10 

act ttg gcg tgt ttg ctt ttg cct ttt tct teg gcg act gca gca ggt 581 
Thr Leu Ala Cys Leu Leu Leu Pro Phe Ser ser Ala Thr Ala Ala Gly 
15 20 25 

gee ggt gta tgg gat aat ate ggc aca tac ggc atg acg teg caa act 629 
Ala Gly val Trp Asp Asn lie Gly Thr Tyr Gly Met Thr ser Gin Thr 
30 35 40 

ccg ate ate aaa tea age gga ggg gaa ttt tat ttt cac aac aac age 677 
pro lie lie Lys ser ser Gly Gly Glu Phe Tyr Phe His Asn Asn Ser 
45 50 55 

ttt tac ggc ttt aca ttt acg ctg tat gaa gtt gac ggg gcg gga age 725 
Phe Tyr Gly Phe Thr Phe Thr Leu Tyr Glu val Asp Gly Ala Gly Ser 
60 65 70 75 

acg cct gaa ate gca aga aaa aat ttc tac gtc gga ccg aaa age aac 773 

Thr pro Glu lie Ala Arg Lys Asn Phe Tyr Val Giy Pro Lys Ser Asn 

80 85 90 
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821 



869 



agt ccg gcg ate gat gtc age agt ttt gca gat ggt gcg aat aaa caa 
sir Pro Ala lie Asp val ser ser phe Ala Asp Gly Ala Asn Lys Gin 
95 100 105 

gca gaa etc gtc ctg ttt aaa ggg aat gat aca tat ate acc gtt act 
Ala Glu Leu val Leu Phe Lys Gly Asn Asp Thr Tyr lie Thr val Thr 
110 115 120 

tgt tat gat tgaatgtccc ataaacagca agcccgccgt ttacagccgg 918 
cys Tyr Asp 
125 

cgggtttttt tgatcaagtt ccctccttat acctataggc acaaaaaagt gcctatatga 978 

cttaaaagtg cgtacttccg ttttggtgtc ttctgttcca taatcataat tgatgttttg 1038 

tttgacattg ttctgtttat aatgaaaaga aaacggaggg atcaatgatg aacttggatt 1098 

tacggggaaa aagagcgttg gtgaceggat cgacgtccgg aatcggcaaa gcgattgccg 1158 

cttcacttgc gaaagaaggt gcgtctgtca teattaaegg acgccggcaa gaaaaggtca 1218 

accaaacaat agacgaattg aaaggccaat ttcccgaggc tgttcttcaa gcggcccctt 1278 

atgaccttgg cactgaaaaa gggtgtcaaa gectattage agcattcccg gatgttgata 1338 

ttctggtcaa taatttaggg atctttgaac eggeggaata ttt 1381 

<210> 132 

<211> 126 

<212> PRT 

<213> Bacillus licheniformis 

<400> 132 

Met Lys Phe Ser Lys lie Gly Ala Leu Leu Leu Thr Leu Ala Cys Leu 
1 " 5 10 15 

Leu Leu Pro phe Sep Ser Ala Thr Ala Ala Gly Ala Gly val Trp Asp 
20 25 30 

Asn lie Gly Thr Tyr Gly Met Thr ser Gin Thr pro He lie Lys ser 
35 40 45 

ser Gly Gly Glu Phe Tyr Phe His Asn Asn Ser Phe Tyr Gly Phe Thr 
50 55 60 

Phe Thr Leu Tyr Glu val Asp Gly Ala Gly ser Thr Pro Glu lie Ala 
65 70 75 80 

Arg Lys Asn Phe Tyr val Gly pro Lys ser Asn ser Pro Ala lie Asp 
85 90 95 

val ser Ser Phe Ala Asp Gly Ala Asn Lys Gin Ala Glu Leu val Leu 
100 105 110 
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<210> 133 

<211> 1581 

<212> DNA 

. <213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C601) . . (978) 

<223> 



gaattttccg gaagctgaaa cacccgtgat atatataacc ataaattaaa cagcataggc 60 

ggattgtgcg agttcctcca cattcggagt atttctgaat gatagagcca cacggtccac 120 

gttctcactg gctaaccgga tcaaatgatc ttcaggagtc agcataatac atccagttca 180 

ggtagataag atttgaattt ggtgacttgc ttttgttctt cttctttcat tttctgacta 240 

atccaaactg gaaaaagcag gtcttttaac agattaggag gtttctgaca tgcaccattc 300 

ggtcactaac cgaatgcagt aaaggacact gtggtgcttg ccagccatta gggtattgag 360 

gaggtgatca aaatgctagg tgacagtatt tcgtcgaagt ggacaagtcg tgaccaaatg 420 

acctcggatc gagggttggt catggaggaa aaaattgatg tctggtgaca aagaggagtc 480 

atgatcatgg caccgccaac gagggaaaaa actcttcccg catcgacacg gtatgtgggc 540 

ggtgacaaac taacttatag agtaaattta ttagtcgaat gaaagaggag gaatgaaata 600 

I atg aaa aat cat ttg tat gag aaa aaa aag agg aaa cct ttg act egg 648 
Met Lys Asn His Leu Tyr Glu Lys Lys uys Arg Lys Pro Leu Thr Arg 
1 7 5 10 15 

aca att aaa gcg acg etc gec gtg ttg aca atg tec ate get ttg gtg 696 
Thr lie Lys Ala Thr Leu Ala val Leu Thr Met Ser lie Ala Leu val 
20 25 30 

gga ggc get acg gtg cct tea ttt gca tgg gtg aat ccg ggt tat cac 744 
Gly Gly Ala Thr Val Pro Ser Phe Ala Trp val Asn Pro Gly Tyr His 
35 40 45 

tac cag tac cca teg gaa ggt ggt aca tgg agg tat gga ttc gta aac 792 
Tyr Gin Tyr Pro Ser Glu Gly Gly Thr Trp Arg Tyr Gly Phe val Asn 
50 55 60 

gee ggg etc cgt tea gag tac aac cac ccg aca aag gtc cac ggc teg 840 
Ala Gly Leu Arg Ser Glu Tyr Asn His pro Thr Lys val His Gly ser 
65 70 75 80 

aca gtg caa aag etc ate gat gga aaa gtg gat aaa acg aat aga agt 888 
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<210> 134 

<211> 126 

<212> PRT 

<213> Bacillus 1 icheniformis 



<400> 134 

k Met Lys Asn His Leu Tyr Glu Lys Lys Lys Arg Lys Pro Leu Thr Arg 
I 1 5 10 15 

Thr lie Lys Ala Thr Leu Ala val Leu Thr Met Ser lie Ala Leu Val 
20 25 30 

Gly Gly Ala Thr val Pro Ser Phe Ala Trp Val Asn Pro Gly Tyr His 
35 40 45 

Tyr Gin Tyr Pro Ser Glu Gly Gly Thr Trp Arg Tyr Gly Phe val Asn 
50 55 60 

Ala Gly Leu Arg Ser Glu Tyr Asn His Pro Thr Lys Val His Gly Ser 
65 70 75 80 

Thr Val Gin Lys Leu lie Asp Gly Lys Val Asp Lys Thr Asn Arg Ser 
85 90 95 

Page 239 



936 
978 



10294.000.ST25.txt 
Thr val Gin Lys Leu lie Asp Gly Lys Val Asp Lys Thr Asn Arg Ser 

att gat acg get gcg ggc cgc tac tct aat gec tat gtc gga gec ata 
He Asp Thr Ala Ala Gly Arg Tyr Ser Asn Ala Tyr Val Gly Ala lie 
100 105 110 

aac tea cct got ctt aag ggt cgt tac tac tat cgc acc aac 
Asn ser Pro Gly Leu Lys Gly Arg Tyr Tyr Tyr Arg Thr Asn 
115 120 125 

taatcaaagg gaaaacggtt gctgtcaacg gggctagcat ggcaagaccc agaaaagttc 1038 

tgggagatcc egctttgeat aagegtatta tagtggatga cgcgggcttt gttgtttaca 1098 

cttcttgcac ctgetgaegg caatcatccc tatctatgaa atcgagattt cagcaggccg 1158 

ttattttcga gagagttaaa tctatattca ttgtttttat tttggtaagg acatacegga 1218 

ttttaggttt ggattacegg tcgagttagc ttgtcttttc gcccactacc gtgtcgatgc 1278 

gggagcaatt taccagaagc acttaccgat tgatagtttt ttattccggt gattgeaaag 1338 

tttcataaac tctgagaatt caataggggt aataccccgc tttgaggggc gcggcatttt 1398 

atgcgccccg agtatttatt cttaaaattt ttaaattaat gtatctatat aaaaaggaga 1458 

tgctttcggt gtactgccaa agcatctcca caaaagatag tgcatatctg caggaaaaaa 1518 

cataaaatgc aactaacatt tttttggaaa gcaataggtt tatttaattt tgtagtttta 1578 

tct 



1581 
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He Asp Thr Ala Ala Gly Arg Tyr ser Asn Ala Tyr Val Gly Ala He 
100 105 110 

Asn Ser Pro Gly Leu Lys Gly Arg Tyr Tyr Tyr Arg Thr Asn 
115 120 125 

<210> 135 

<211> 1357 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . C854) 

<223> 

<400> 135 eft 
aggtctcttc tagtcccgcc catcatcggg tctacacgtg agggaatatc gagctctaac 60 

atgagcggat gacatatttt attcaagcga cacaatatat tgcgctgttt ctctccgtgt 120 

ttgacgcaaa agagaagatt tgcttttcga cgtctctaat attttcaaac agcaccgctt 180 

cagccgctga aagcgcagcc tctgagattt cccagctcag ccgaacggtt tcatgatccg 240 

gcgaagttat ttttaaaata tcgttacaaa acgaagaatc gcctcgaata ctatgttgaa 300 

aaggtttttt cccgatgatt gtccttttca ccgcgcgccc tcccgttaag ccttgttatg 360 

tatctatcct attggaaatg gccccgcagg cgcaacgaaa ataaaattct tcgacaaaat 420 

ttttattttt tgcattaact ccttttgaag caagcgtttt tatggtataa aaaagaagga 480 

gaaaattaga attgaaggtg atg aac gtg gaa att get ate att gcg ctg etc 533 

Met Asn val Glu He Ala lie lie Ala Leu Leu 
15 10 



gtt 

val 


gtc 
val 


agt 

ser 


att 
lie 
15 


gcg 

Ala 


ctg 
Leu 


att 
He 


gca 
Ala 


ttc 
Phe 
20 


tea tat ttt 
ser Tyr Phe 


caa 
Gin 


aga 
Arg 
25 


gaa 
Glu 


ccg 
pro 


581 


ate 
He 


aag 
Lys 


gaa 
Glu 
30 


gtt 

val 


gaa 
Glu 


cag 
Gin 


gag 
Glu 


ttg 
Leu 
35 


gaa 

GlU 


acc ctt cag 
Thr Leu Gin 


ctg 
Leu 
40 


tec 
ser 


gec 
Ala 


atg 
Met 


629 


cag 
Gin 


gaa 
Glu 
45 


ate 
lie 


tat 
Tyr 


aaa 
Lys 


ctg 
Leu 


aaa 


aag 
Lys 


aag 
Lys 


atg acc gtg 
Met Thr val 
55 


Ctt 
Leu 


gag 
Glu 


gaa 

GlU 


gag 

Glu 


677 


etc 
Leu 
60 


etc 
Leu 


gat 
Asp 


tea 
Ser 


aat 
Asn 


gtg 
vaT 
65 


SSf 


gtc 
val 


cgc 
Arg 


aga ccg aat 
Arg Pro Asn 
70 


gec 

Ala 


gga 

Gly 


ate 
He 


age 
ser 
75 


725 


cag 


cat 


att 


gcg 


aag 


cag 


att 


ctt 


tea 


aaa tat caa 


aac 


ggc 


atg 


tct 


773 
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Gin His lie Ala Lys Gin lie Leu Ser Lys Tyr Gin Asn Gly Met Ser 
80 85 90 

gta gac gcc ate gca aaa get gag cac gta tct gtc gaa gat gtc aaa 821 
val Asp Ala lie Ala Lys Ala Glu His Val ser val Glu Asp val Lys 
95 100 105 

gcg ate att aaa gac tat gag agg gtg ctt gta tgaccagaca gagtgtacaa 874 
Ala lie lie Lys Asp Tyr Glu Arg val Leu val 
110 115 

gcatttgccc ggagaatgga ttgtggctac cgccgttctt geaagegcat tttatttgaa 934 

eggataatae gacccgattt acctgtgcga tgegaagatt ctccgtcagc atcagactgt 994 

ccgttctaag gecttcgata aagtagcgtc ccatcgaata ccaaataacg tagattaaga 1054 

acagttcgcc tctctttaaa ttegctttte ttaaaagaag cagaacaacg actcccgtaa 1114 

agctccacag cgattcatac aaaaaggtag gctggtagta ttgtccgtca atatacattt 1174 

gattgatgat aaaatcaggc aggtggaggt tttctaaaaa cgctcttgag accgcctcac 1234 

cgtgcgcttc ctggttcata aagtttcccc agegtccgat cgcctgacca ageagaatge 1294 

ttggagcagc gatatcagee agcttccaaa acgaaagccc cttgactttc gcataaatga 1354 

ttc 



<210> 136 
<211> 118 
<212> PRT 

<213> Bacillus licheniformis 
<400> 136 

Met Asn val Glu lie Ala He lie Ala Leu Leu Val val ser lie Ala 
15 10 15 

Leu He Ala Phe Ser Tyr Phe Gin Arg Glu Pro lie Lys Glu val Glu 
20 25 30 

Gin Glu Leu Glu Thr Leu Gin Leu ser Ala Met Gin Glu lie Tyr Lys 
35 40 45 

Leu Lys Lys Lys Met Thr val Leu Glu Glu Glu Leu Leu Asp ser Asn 
50 55 60 

val val val Arg Arg Pro Asn Ala Gly lie ser Gin His lie Ala Lys 
65 70 75 80 

Gin lie Leu ser Lys Tyr Gin Asn Gly Met Ser val Asp Ala lie Ala 
85 90 95 

Lys Ala Glu His Val Ser Val Glu Asp val Lys Ala lie lie Lys Asp 
100 105 110 
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Tyr Glu Arg Val Leu Val 
115 

<210> 137 

<211> 1297 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (501) . . (794) 

<223> 



<400> 137 „ 
aggcaacatc gactcgattt cgtcactttt cggctacaca gtcagcatgt caaaagcaaa 60 

gccgaccaat agtgagttca tcgcgatggt cgcagacaag ctgagactgg agcataaggc 120 

ttcttaaacg ttgatatgac gcagttttaa cgaagattta accgtcgaat tttcgacctg 180 

tttctaacga atagtttatc gtaattccga tgaatttttc gcccatattg cgatgaaatt 240 

gtgctacgat ccgaagggtt taatacagta tttgaagggc ctcgttittta taaacgaggc 300 

cgtttttttg cccgcaaatg tactgtttgc gatgtaagat caaaaaggtg aatcatttca 360 

gcacagtgtg tattgtgtaa agtcatccta aaagcttatc tattgattcc gaaatattgt 420 

aatttgtaca ctttttggac atacctgcat gttatatgat gaaatagaaa tgaaataaat 480 

ggaaaaggag ttgttttaaa atg aag gtc aat aaa tta tta act ggt acg act 533 
* " * Met Lys val Asn Lys Leu Leu Thr Giy Thr Thr 

15 10 

ctg get gtt ggt tta ctt att tct gca gcg ccg gta ttt get gca teg 581 
Leu Ala val Giy Leu Leu lie Ser Ala Ala Pro Val Phe Ala Ala ser 
15 20 25 

cat tea tct gag gtg att gca cat ccg act get caa tat ate aat tgt 
His ser ser Glu val lie Ala His Pro Thr Ala Gin Tyr lie Asn Cys 
30 35 40 

cca agt gac ttg cca age tea ttc aaa age agt aaa tea tea aaa tgt 677 
pro ser Asp Leu Pro Ser Ser phe Lys ser Ser Lys ser Ser Lys Cys 
45 50 55 

gta aaa tea tct tct gga gtt ttc agt aac aaa ttt tct gat age gat 725 
val Lys Ser Ser Ser Giy val Phe Ser Asn Lys Phe ser Asp Ser Asp 
60 65 70 75 

gga aca tgg tat ttc aaa ggg aaa ttt tac agt aat g-tt ttt aat act 773 
Giy Thr Trp Tyr Phe Lys Giy Lys Phe Tyr Ser Asn Val Phe Asn Thr 
80 85 90 

tgg gtt ggt ttt tat gaa gga tgaaccaaaa aaggggggct cccccttttt 824 

Page 242 



629 



10294.000.ST25.txt 

Trp val Gly Phe Tyr Glu Gly 
95 

tttgttttcc ttttagtatc aagtaggaaa tagatggcgg agaatgtaaa actcttcgaa 884 

gagccgatct cgagttaaaa gtatgaaata agcgggtggt atgatgatct ttacgaaaac 944 

agatcttcgc -tatccggtga attttttcgg gccagggttg aggattaacc attacggatt 1004 

gctcatcgta aacagcaatg caaaaatagg tgcaaactgt gacattcatc aaggggttaa 1064 

tatcggacaa aatcacgctc gccgcgatgt tcccacaatc ggagacaatg tctggatcgg 1124 

gccgggggca aagctctttg gcgacattca cattgctgac ggcatatcaa ttggcgcaaa 1184 

cgccgtggtc aacaaatctt tcactgagga aaatattaca atagccggca tgcctgccaa 1244 

aaagattaaa gaggcgccgt caaataaaga ccggaagcaa gctgttcagc ggc 1297 

<210> 138 
<211> 98 
<212> PRT 

<213> Bacillus licheniformis 
<400> 138 

Met Lys Val Asn Lys Leu Leu Thr Gly Thr Thr Leu Ala Val Gly Leu 
15 10 15 

Leu He ser Ala Ala Pro val Phe Ala Ala Ser His Ser Ser Glu Val 
20 25 30 

He Ala His Pro Thr Ala Gin Tyr lie Asn Cys Pro ser Asp Leu Pro 
35 40 45 

ser ser Phe Lys Ser Ser Lys Ser Ser Lys Cys Val Lys Ser Ser Ser 
50 55 60 

„ Val Phe ser Asn Lys Phe Ser Asp Ser Asp Gl 
65 70 75 80 

Asn Thr Trp Val Gly Ph 
90 95 



Gly Val Phe ser Asn Lys Phe Ser Asp Ser Asp Gly Thr Trp Tyr Phe 
65 70 

Lys Gly Lys Phe T^r Ser Asn Val Phe Asn Thr Trp Val Gly Phe Tyr 



Glu Gly 

<210> 139 

<211> 1261 

<212> DNA 

<213> Baci 11 us 1 1 cheni f ormi s 
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<220> 

<221> CDS 

<222> (501).. (836) 

<223> 

<400> 139 

tcattaacat tttccggtcc gtcccgttta tcattttaat ggttgcttta attccagtga 60 

caaggctgat tgtagggacg tcgatcggca catcggcagc gattgttccc ttgacttttt 120 

atgcggggcc ttacatcgct agactcgtcg agaactctct gcttgaagtg gatccgggag 180 

tcattgaagc cgctgaagca atgggagcga ctccgagaca gatcatcttc aggtttctga 240 

ttccagaagc gctcggttcg cttgtgctga gttttacggt ggcaacggtc ggattggtcg 300 

gggcgtcggc gatggctggt gcgattggtg caggcggtct tggggatttg gcgatcacat 360 

acggctatca aagatttgac acgctgacga tgatcatcac ggttgcaatt ctcgtcatcg 420 

tagtgcaagg attgcagaca tccggaaacg ttctgtcaaa aaaattgaga agaagataga 480 

cagagaggga gacggctatt atg aaa aaa ttt gca tgt gtt gtg ate ttc ctg 533 

Met Lys Lys Phe Ala Cys val val He Phe Leu 
15 10 

ctg ctt gcg gca gtg ate gcg ggg tgc gcg gca gac tct gat gcg aaa 581 
Leu Leu Ala Ala val lie Ala Gly Cys Ala Ala Asp Ser Asp Ala Lys 
15 20 25 

acc att aaa ate ggc ate age gga acg gat acg aga att tgg gac ttt 629 
Thr lie Lys lie Gly lie ser Gly Thr Asp Thr Arg lie Trp Asp Phe 
30 35 40 

gtg aag aaa aaa gee gaa aaa gaa ggc tta aag ctt gaa ate gtc aaa 677 
val Lys Lys Lys Ala Glu Lys Glu Gly Leu Lys Leu Glu lie val Lys 
45 50 55 

tac tec gac tat gtt cag cca aac cag get ttg gcg age ggc gac att 725 
Tyr ser Asp Tyr val Gin Pro Asn Gin Ala Leu Ala Ser Gly Asp He 
60 65 70 75 

gac cgc caa cgc ttt tea gac gat ate eta ctt tea tgc att caa aaa 773 
Asp Arg Gin Arg Phe Ser Asp Asp lie Leu Leu ser cys lie Gin Lys 
80 85 90 

gga acg caa cct tta att ate gec ggt egg cac aac gac acc agg teg 821 
Gly Thr Gin Pro Leu lie lie Ala Gly Arg His Asn Asp Thr Arg ser 
95 100 105 



ggg ggg gaa gga aga ataaataaac aegggecett ttggttgata agtccccggc 
Gly Gly Gly Gly Arg 
110 



876 



attacaagee cgaccattcc cattgetgat ccgcgttttt cctttgggaa aatcaataaa 936 

agcaccgtct gcatcaatgg catcataatg ccggcgccag ccgcctgcac gacgcgcccc 996 

geaatcageg ceggaaaget gaatgacaag gegeagatea gcgtgccggc cgtaaataaa X056 

gaeattgecg ccatgaacag etttctegtt gtgaattttt caattaaaaa ageegtaact 1116 
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ggaatcatga tcccattcac gagcataaaa acggtcgtca gccattgggc aagccccggc 1176 

gtaatgttta agtccctcat aatcggaggc agagccctga tgaatcccct aatgattttg 1236 

gtaaaaatca ttaagttaag gtgga 1261 

<210> 140 
<211> 112 
<212> PRT 

<213> Bacillus licheniformis 
<400> 140 

Met Lys Lys Phe Ala cys val Val lie Phe Leu Leu Leu Ala Ala val 
15 10 15 

lie Ala Gly C^s Ala Ala Asp Ser A|p Ala Lys Thr lie L^s He Gly 

lie ser Gly Thr Asp Thr Arg lie Trp Asp Phe val Lys Lys Lys Ala 
35 40 45 

Glu Lys Glu Gly Leu Lys Leu Glu lie val Lys Tyr ser Asp Tyr Val 
50 55 60 

Gin Pro Asn Gin Ala Leu Ala ser Gly Asp lie Asp Arg Gin Arg Phe 
65 70 75 80 

ser Asp Asp lie Leu Leu ser cys lie Gin Lys Gly Thr Gin Pro Leu 
85 90 95 

lie lie Ala Gly Arg His Asn Asp Thr Arg Ser Gly Gly Gly Gly Arg 
100 105 110 

<210> 141 
<211> 1426 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C507)..(923) 

<223> 
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<400> 141 
atcgtcaagt 


ttgcctgcaa 


tggaaggcaa 


gaatttcttg 


gaatattcga 


tcaccttgcc 


60 


gtcaatatcg 


acaagcgtcg 


cttttttcac 


gctcggatgc 


ttcaaaattt 


cacggataac 


120 


gccgccgtct 


ccgccgccga 


ccacaagcac 


atgctcagga 


ttcggatgcg 


taaacagggg 


180 


cacgtgcgcc 


accatttcgt 


ggtagacaaa 


ttcatctttt 


tcagatgtca 


tgaccatgcc 


240 


gtccaaaaac 


agcatgttgc 


cgaattcttc 


agtctcggcc 


atttcgagct 


tttgaaaatc 


300 


tgtctgctct 


gtatgtaaag 


tcctgttgat 


tttcattgta 


ataccgaaat 


ttttcg-tttg 


360 


cttctctgta 


taccaaagtc 


cgctcaaagc 


gtcatcttcc 


tttcgtgata 


agctgtattt 


420 


caatctattt 


ttctcgcctg 


cggcggcgat 


tattctgcac 


tgaagcatcg 


gcttttgcct 


480 


aaggaaaaag 


tatagaggaa 


ttgcag gtg 
vaT 
1 


att gta aag acg gat cga ttc att 
lie Val Lys Thr Asp Arg Phe lie 


533 



ttc acg agt cat tec aag tec att ata ttc cca ate gec agt ttt tct 581 

Phe Thr Ser His Ser Lys Ser lie lie Phe Pro lie Ala Ser Phe Ser 

10 15 20 2 5 

ttt ata ttg get aag eta age aca gat gtg cat ace tgt gcg ctt ttg 629 

Phe lie Leu Ala Lys Leu Ser Thr Asp VaT His Thr cys Ala Leu Leu 
30 35 40 

gag gtg tgc tea ttt gca gag cac tea act get caa att gta tat at:c 677 

Glu VaT Cys Ser Phe Ala Glu His Ser Thr Ala Gin lie Val Tyr He 

45 50 55 

etc ccg ccg gaa cag get ttt att gac ctt ttt tct gat ccg ace ggc 725 

Leu Pro Pro Glu Gin Ala Phe lie Asp Leu Phe Ser Asp Pro Thr Giy 
60 65 70 

cgt ttt gtc ttt cac ccc cgt tea tat ccg gga cgc tgc cct tec ccc 773 

Arg Phe val Phe His Pro Arg Ser Tyr Pro GTy Arg Cys Pro Ser Pro 

75 80 85 

tct ccc gga teg gee ttc teg aaa ttc age gga ttt get tat ttg a-tg 821 

ser Pro GTy ser Ala Phe ser Lys Phe Ser GTy Phe Ala Tyr Leu Met 

90 95 100 105 

cct atg gtc tct cgc tct cgt ccc tat get gtt gtt tta cgt tac ttrc 869 

Pro Met Val Ser Arg Ser Arg Pro Tyr Ala val val Leu Arg Tyr Phe 
110 115 120 

aaa tgt ctg ccg ggc tct ccg cgt ccc acg cca cca aac aaa egg ggt 917 

Lys cys Leu Pro GTy ser Pro Arg Pro Thr Pro Pro Asn Lys Arg GTy 

125 130 135 

etc ccc tgattttcgt cggctgcccg tetctgettt ttgattaccc cccttctctt 973 
Leu Pro 



attgaagece gcctcggctg gtttccatcg tccgctacgc geegcaaatg ttatgcl:ttt 1033 

ctttatctaa aggctctacc cttagtatct aactaacacc tgeatgeaca gaaateggag 1093 

tggctttgtg catgcaccga categgagtg ggtctgtgca tgcaccgata teggagagae 1153 

tctgtgcatg caccgatatc ggagtggctc tgtgcatgca cegatategg agtggctctg 1213 

tgcatgcacc gatateggag tggctctgtg catgcaccga tateggagtg gctctcatgc 1273 

acgtgttgat gaatgeggee catgtacgtg ttgatgaatg cggcccatgt acgtgftgat 1333 
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gaatgcggcc catgtacgtg ttgatgaatg cggccattct tatcagggga ccccaacggg 1393 
attcttatca ggggacccca acgggattct tat 1426 

<210> 142 
<211> 139 
<212> PRT 

<213> Bacillus licheniformis 
<400> 142 

val lie val Lys Thr Asp Arg Phe lie Phe Thr ser His ser Lys Ser 
15 10 15 

lie lie Phe Pro lie Ala Ser Phe Ser Phe He Leu Ala Lys Leu Ser 
20 25 30 

Thr Asp Val His Thr cys Ala Leu Leu Glu val Cys Ser Phe Ala Glu 
35 40 45 

His Ser Thr Ala Gin lie val Tyr lie Leu Pro Pro Glu Gin Ala Phe 
50 55 60 

lie Asp Leu Phe Ser Asp Pro Thr Gly Arg Phe val Phe His Pro Arg 
65 70 75 80 

Ser Tyr Pro Gly Arg cys Pro Ser Pro ser Pro Gly Ser Ala Phe Ser 
85 90 95 

Lys Phe Ser Gly Phe Ala Tyr Leu Met Pro Met Val Ser Arg Ser Arg 
100 105 110 

pro Tyr Ala Val val Leu Arg Tyr Phe Lys Cys Leu Pro Gly ser Pro 
115 120 125 

Arg Pro Thr Pro Pro Asn Lys Arg Gly Leu Pro 
130 135 

<210> 143 

<211> 1513 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 
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<222> C496). -C1035) 
<223> 



<400> 143 

ggaacggccg gcacatatgt gacgggtatt tttatgggcg agaccttttc aggagggcaa 60 

atattctttt tgatcgtgct gttgggaggc attattggca tgaagatgtt tacaaaagag 120 

aacaatgccc agtcaggagg tgatgaatga tgccatggat gtttttagtg atttccggaa 180 

tcgaagaggt tattgccgcc atcgctatga aatatgtaga cggcacaaga aaaaaatggc 240 

cgattatcgt catggtgttg gggtttggct tgtctttttt ctgcctttca aaagcaatgc 300 

agatgctatc agccggtgtt gcatatgccg tatggaccgg aatcggcagc atcggcatta 360 

cggcagtcag tttattttgg tttaaggagc gtattcgtgc tccgcagctc atctcgcttg 420 

gctttattat aatcggggtg atcggcctgc gccttacatc atcttaaatt ttaatttgca 480 

ttggaggttg ctgat atg att aat cag ctt aaa ttg cgt ccg ctt gaa aga 531 
Met He Asn Gin Leu Lys Leu Arg Pro Leu Glu Arg 
1 5 10 

gaa gac ctt ccg ttt gtc cac cgt ctt aac aac gat gcg aaa att atg 579 
Glu Asp Leu Pro Phe val His Arg Leu Asn Asn Asp Ala Lys lie Met 
15 20 25 

tea tat tgg ttt: gaa gaa ccg tac gag act ttt gtt gag ctg cag gat 627 
ser Tyr Trp Phe Glu Glu Pro Tyr Glu Thr Phe val Glu Leu Gin Asp 
30 35 40 

tta ttt gac aaa cac att cac gac caa age gag egg cgc ttt ate ata 675 
Leu Phe Asp Lys His He His Asp Gin ser Glu Arg Arg Phe lie lie 
45 50 55 60 

gag aaa gag act gag atg ate gga ttg gta gag ctg gtc gaa att gat 723 
Glu Lys Glu Thr Glu Met lie Gly Leu Val Glu Leu Val Glu lie Asp 
65 70 75 

tat att cac agg egg gcg gag ttt caa ate ata att gat ccc gag cat 771 
Tyr lie His Arg Arg Ala Glu Phe Gin lie lie lie Asp Pro Glu His 
80 85 90 

caa ggg aac ggt tat teg tea age gca aca tat ttg gca atg aac tac 819 
Gin Gly Asn Gly Tyr ser Ser Ser Ala Thr Tyr Leu Ala Met Asn Tyr 
95 100 105 

gca ttt tec gtc ttg aac ttg cac aaa ttg tat ttg ate gtc gac gaa 867 
Ala Phe Ser val Leu Asn Leu His Lys Leu Tyr Leu lie val Asp Glu 
110 115 120 

gat aat gca aaa gcg att cac ttg tat aaa aag gca ggg ttc act ate 915 
Asp Asn Ala Lys Ala lie His Leu Tyr Lys Lys Ala Gly Phe Thr lie 
125 130 135 140 



gag age gag ctg cag gat gaa ttt ttc gtc gac ggc tat tat cgt aac 
Glu Ser Glu Leu Gin Asp Glu Phe Phe val Asp Gly Tyr Tyr Arg Asn 



145 150 15! 



963 



gee att aga atg tgc att ttt cag gat gag ttt tta tea ctt aaa aaa 1011 
Ala lie Arg Met Cys lie Phe Gin Asp Glu Phe Leu ser Leu Lys Lys 
160 165 170 

age aaa gag gaa ggc atg cag gga taaataaaag agatggegge gccatctcct 1065 
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175 ' 18^ 

gcatgctttt ttaatttttc acacctaatt gctctttggc tttggcggga atatcgtctt 1125 

tgtcaacctc ttcccatgac ttcacgcctt tgttttcaga atagaaaagc ctcaaaaacg 1185 

cgcctatgcg aaggttttta tcagctgtga attccattgt tttttcttga ccgtcttcat 1245 

caaaaccggc cagttcatat ttgaagacgg agtattcctc gccgtcgtca aatttcgacg 1305 

tgtctticctc cccgtttcca gtaatgtgaa cataatattc gtccgtcccc acacggttta 1365 

agttacatcc gcttaaaaat gcggcaaata tgatcatcag gctgatccat ggaatatggg 1425 

tttttcactt tttctcctca tttatggttt ctgtgtaaat gataagattc attgtctgat 1485 

aaaaaaattg aataacgtga catgaaca 1513 

<210> 144 

<211> 180 

<212> PRT 

<213> Bacillus licheniformis 



<400> 144 

Met lie Asn Gin Leu Lys Leu Arg Pro Leu Glu Arg Glu Asp Leu Pro 
1 5 10 15 

Phe val His Arg Leu Asn Asn Asp Ala Lys lie Met Ser Tyr Trp Phe 
20 25 30 

Glu Glu Pro Tyr Glu Thr Phe Val Glu Leu Gin Asp Leu Phe Asp Lys 
35 40 45 

His lie His Asp Gin ser Glu Arg Arg Phe lie lie Glu Lys Glu Thr 
SO 55 60 

Glu Met lie Gly Leu val Glu Leu val Glu lie Asp Tyr He His Arg 
65 70 75 80 

Arg Ala Glu Phe Gin lie lie lie Asp Pro Glu His Gin Gly Asn Gly 
85 90 95 

Tyr ser Ser Ser Ala Thr Tyr Leu Ala Met Asn Tyr Ala Phe ser val 
100 105 110 

Leu Asn Leu His Lys Leu Tyr Leu lie val Asp Glu Asp Asn Ala Lys 
115 120 125 

Ala lie His Leu Tyr Lys Lys Ala Gly Phe Thr lie Glu ser Glu Leu 
130 135 140 
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Gin Asp Glu Phe Phe val Asp Gly Tyr Tyr Arg Asn Ala lie Arg Met 
145 150 X55 160 



cys He Phe Gin Asp Glu Phe Leu ser Leu i_ys Lys Ser Lys Glu Glu 
165 170 175 



Gly Met Gin Gly 
180 



<210> 145 

<211> 1763 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C503) . . C1264) 

<223> 



<400> 145 

gccgctgacc taagggagca agctcccgtc ggtccgctxg acttgcatgt attaggcacg 

ccgccagcgt tcgtcctgag ccaggatcaa actctccatg aaataatgga gcgcagatta 

agttcgtcac atcctgtgac aacatctgca tgacctgcat cgtgcaggcc cctgactacg 

cacactcaaa tgtgcgattt ataaaaatga attaacaggt acgttttgtc ttgtttagtt 

ttcaaagatc atttccgctt cgttcagcgg ctttaaraat ataacatcaa gctcacatat 

ttgtcaataa cttttctcaa aattattttt tggagctttt tcatgtcagc tgtttatcag 

cgacgaataa caatataaca tgtttattta attccggtca accctctttt taattttttt 

cttaagatga attattgtta tgttctattt taaacaagca taggatgaaa acaaagcagc 

atggacaagg aggagttttt ct gtg aac cat ttt tat gtg tgg cat ate aaa 

val Asn His Phe Tyr val Trp His lie Lys 
15 10 



egg 
Arg 


att 
He 


aag 
Lys 


cag 
Gin 


eta 
Leu 
15 


ate 
He 


agt 
ser 


ttt 
Phe 


ttt tat 
Phe Tyr 
30 


gtg 
val 


caa 
Gin 


gaa 
Glu 


ggc 

Gly 


gga 

Gly 
45 


gca 
Ala 


aaa 
Lys 


gcg 

Ala 


gta 

val 


gcc 
Ala 
60 


ctt 
Leu 


aca 
Thr 


ttt 
Phe 


aat 
Asn 



20 



25 



35 



40 



50 



55 



65 



70 



60 
120 
180 
240 
300 
360 
420 
480 
532 

580 

628 

676 

724 
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att tta gac aca tta aaa gca aac ggt att aaa gac gcg acc ttt ttt 772 
lie Leu Asp Thr Leu Lys Ala Asn Gly lie Lys Asp Ala Thr Phe Phe 
75 80 85 90 

eta tea get tea tgg gca gag cgc cac ccg gat gtc gta gaa aga ate 820 
Leu ser Ala ser Trp Ala 61 u Arg His Pro Asp Val val Glu Arg lie 
95 100 105 

cgt aaa gat ggt cac cag ate ggg agt atg ggc tat get tat aaa aac 868 
Arg Lys Asp Gly His Gin lie Gly Ser Met Giy Tyr Ala Tyr Lys Asn 
110 115 120 

tat teg caa atg aag aaa age gag ate aaa aaa gac tta gca aaa gca 916 
Tyr ser Gin Met Lys Lys ser Glu lie Lys Lys Asp Leu Ala Lys Ala 
125 130 135 

cga cac tec ttt caa aaa etc ggg ctt gac gac ctt acg ctt tta aga 964 
Arg His Ser Phe Gin Lys Leu Gly Leu Asp Asp Leu Thr Leu Leu Arg 
140 145 150 

ccg ccg acc ggc cag ttt aat aaa gac gta etc gat gtt get aaa cag 1012 
pro pro Thr Gly Gin Phe Asn Lys Asp val Leu Asp val Ala Lys Gin 
155 160 165 170 

tac ggc tac acc gtt gtt cat tat agt att aac teg gat gac tgg acg 1060 
Tyr Gly Tyr Thr val val His Tyr Ser lie Asn ser Asp Asp Trp Thr 
175 180 185 

aac ccg ggg gtt caa aag ate gtc caa aac gta aat gga acg gta aac 1108 
Asn Pro Giy val Gin Lys lie val Gin Asn Val Asn Gly Thr val Asn 
190 195 200 

gee ggt gac ate gtg etc ttt cac get tea gat tec gee aaa caa aca 1156 
Ala Gly Asp lie val Leu Phe His Ala ser Asp Ser Ala Lys Gin Thr 
205 210 215 

aaa gaa gee ctg cca gag ate gtg cac cat etc aga age aag ggg etc 1204 
Lys Glu Ala Leu Pro Glu lie val His His Leu Arg Ser Lys Gly Leu 
220 225 230 

aaa aac gta aca gtc age gaa tta ate gca aat acg gat gca aaa tct 1252 
Lys Asn Val Thr val Ser Glu Leu lie Ala Asn Thr Asp Ala Lys ser 
235 240 245 250 

tea gaa gta aag tagcagcegg tetaagegeg tgcctgaaat tttggcagca 1304 
ser Glu val Lys 



ttaaaagctg aaaagcgttg caggetaata aaggaagcag cattaaatag agccagtcct 1364 

cttcattgac ccttaacgcc gggaaccact ccatcacagt aaaaaeaaac attagaaata 1424 

atgeggaaac gaacgttttt ttagaggact gtttttgett tgcataagcg gccgcaatgc 1484 

ctaccgccaa aataaagagc ggcagccaaa tgtaeggaat gatggagect ccatcttttt 1544 

caaaaaacag aaagcgcaag taaaccaagt caaacgegae aaatataatc aaaaacaget 1604 

gaatcgaatt ceacaaagaa tgagatctga aaatttecag tgeaaagegg tgaatcgtta 1664 

agaaaatcac aaatcccatt tgagcaatca cgetaaagat catgccaacc ccgataaacc 1724 

agaaaagaac agacagaatc tceaatacct cgaaggaaa 1763 



<210> 146 
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<211> 254 
<212> PRT 

<213> Bacillus licheniformis 



<400> 146 

val Asn His Phe Tyr val Trp His lie Lys Arg lie Lys Gin Leu lie 
1 5 10 15 

lie lie Met lie Ala Ala Phe Ala Thr Ala ser Phe Phe Tyr val Gin 
20 25 30 

Asn Leu Leu Pro Leu Pro Val Phe Ser Thr Glu Gly Gly Ala Lys Ala 
35 40 45 

Val Tyr Arg Gly Asp Ser Asp Thr Asn Glu val Ala Leu Thr Phe Asn 
50 55 60 

lie ser Trp Gly Asp Gin Lys Ala Met Pro lie Leu Asp Thr Leu Lys 
65 70 75 80 

Ala Asn Gly lie Lys Asp Ala Thr Phe Phe Leu ser Ala Ser Trp Ala 
85 90 95 

Glu Arg His Pro Asp Val val Glu Arg lie Arg Lys Asp Gly His Gin 
100 105 110 

lie Gly Ser Met Gly Tyr Ala Tyr Lys Asn Tyr Ser Gin Met Lys Lys 
115 120 125 

ser Glu lie Lys Lys Asp Leu Ala Lys Ala Arg His Ser Phe Gin Lys 
130 135 140 

Leu Gly Leu Asp Asp Leu Thr Leu Leu Arg Pro Pro Thr Gly Gin Phe 
145 150 155 160 

Asn Lys Asp val Leu Asp val Ala Lys Gin Tyr Gly Tyr Thr val val 
165 170 175 

His Tyr ser lie Asn Ser Asp Asp Trp Thr Asn Pro Gly Val Gin Lys 
180 185 190 

lie Val Gin Asn Val Asn Gly Thr val Asn Ala Gly Asp lie val Leu 
195 200 205 

Phe His Ala Ser Asp Ser Ala Lys Gin Thr Lys Glu Ala Leu Pro Glu 
210 215 220 

lie val His His Leu Arg Ser Lys Gly Leu Lys Asn Val Thr val Ser 
225 230 235 240 
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Glu Leu lie Ala Asn Thr Asp Ala Lys Ser Ser Glu val Lys 
245 250 

<210> 147 
<211> 1855 
<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C480) . . (1346) 

<223> 



<400> 147 

tgtaaacggg aggaggtatt ctggaggaca tgataggtaa gccggggtga tagtcacagt 60 

aaatagggag attataacat agagaagatg cagatcagtg atggggaggg cgaagataac 120 

acacgaggaa gacgcggaat aaggaggaac atagtgacgc agggtgaacg gtagggaggg 180 

tggcaaatag tagtatgata tttgaaagac gggtcccgta cgaaatcggt gaaaaacaaa 240 

ggcggaaaaa cgaagtacaa gccgtatgtt tcaaaagcgc tttatgatgc caataagaag 300 

ctggaccgcg ataaagacaa aattgcctgt gagcgctgat atatccaaaa aaagatctct 360 

gccaagggat ctttttttgt ttatcaggaa atttatgaaa attaaagact gctgaaacat 420 

aatcttaaca gtgcgaacct atactttggc aagagaagag caaaagggga gtggatgat 479 

gtg tea get tta ttc aaa aaa ttg atg tta tct tea ttg ate ggg gtt 527 
val Ser Ala Leu Phe Lys Lys Leu Met Leu Ser ser Leu lie Gly Val 
1 5 10 15 

tec ate ggg tea gcg ctg ttt gca ccg aat gcg ggt gca caa gag ccg 575 
Ser lie Gly Ser Ala Leu Phe Ala Pro Asn Ala Gly Ala Gin Glu Pro 
20 25 30 

gcg gtg aag cct aaa aaa gtg gat gtc att gca cac aga ggc get teg 623 
Ala val Lys Pro Lys Lys Val Asp val lie Ala His Arg Gly Ala ser 
35 40 45 

gga tat gcg ccg gaa aac acg atg get get ttt gat aaa gcg ctt cag 671 
Gly Tyr Ala Pro Glu Asn Thr Met Ala Ala Phe Asp Lys Ala Leu Gin 
50 55 60 

atg aaa gca gat tat ate gag ctg gat gtt caa atg tec aaa gac ggg 719 
Met Lys Ala Asp Tyr lie Glu Leu Asp Val Gin Met Ser Lys Asp Gly 
65 70 75 80 

gag ctt gtc ate att cac gat acg ace gta aac cgt acg aca gat att 767 
Glu Leu Val lie lie His Asp Thr Thr val Asn Arg Thr Thr Asp lie 
85 90 95 

gac tea gtg ctg ccg gtt gec gta aag gat ttg acg ctt gee gag ctg 815 
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Lys Asp Leu Thr Le 
100 105 110 



Asp Ser val Leu Pro val Ala val Lys Asp Leu Thr Leu Ala Glu Leu 

10? 



cgc aag ctt gat gcc ggc age ttc ttc ggt ccg cag ttc gca gga gag 863 
Arg Lys Leu Asp Ala GTy ser phe phe Gly pro Gin Phe Ala Gly Glu 
115 120 125 



cgc att ccg aca ttt gaa gaa gtg ctt gac egg tat aaa ggg aag gtc 
Arg He Pro Thr Phe Glu Glu val Leu Asp Arg Tyr Lys Gly Lys Val 
130 135 140 



911 



gga atg ctg ate gaa ttg aaa gag cct gca cgc tat ccg gga ate gaa 959 
Gly Met Leu lie Glu Leu Lys Glu Pro Ala Arg Tyr Pro Gly lie Glu 
145 150 155 160 



gga aaa gtg tea gca gca ttg aaa gag egg aga atg gat aag cct aaa 1007 

Gly Lys VaT ser Ala Ala Leu Lys Glu Arg Arg Met Asp Lys Pro Lys 
165 170 175 

aac gga aaa ate att gta caa teg ttt gat ttt aac tct gtc tat aaa 1055 

Asn Gly Lys lie lie val Gin ser Phe Asp Phe Asn Ser val Tyr Lys 
180 185 190 

att cat cag ctg ctt cca teg atg ccg aca ggt gtc ttg acg tea aaa 1103 

lie His Gin Leu Leu Pro ser Met Pro Thr Gly val Leu Thr ser Lys 
195 200 205 

gcg gcg gac tta aca gat gca aag ctt aag gaa ttt tec ggc tat gcc 1151 

Ala Ala Asp Leu Thr Asp Ala Lys Leu Lys Glu Phe ser Gly Tyr Ala 
210 215 220 



aaa tac gtg aac gcc aac ttg aaa aat gtg gcc get gat cct acg ctt 1199 
Lys Tyr Vat Asn Ala Asn Leu Lys Asn VaT Ala Ala Asp Pro Thr Leu 
225 230 235 240 



gtg ccg aga att cat gcg etc ggc atg aag ata cgc cct tgg acc gtc 1247 
VaT Pro Arg lie His Ala Leu GTy Met Lys lie Arg Pro Trp Thr Val 
245 250 255 



cgc tec cgc gat gaa gtg cct ccg eta ttt agg ccc gcg tgg aac ggg 1295 
Arg ser Arg Asp Glu VaT pro Pro Leu Phe Arg Pro Ala Trp Asn GTy 
260 265 27- 



att gtg aca aac ttt ccc gac tat tgt tec aaa aaa gta egg gag ccc 1343 
lie VaT Thr Asn Phe Pro Asp Tyr Cys Ser Lys Lys val Arg Glu Pro 
275 280 285 



caa taaaaaacec tgaagtttgc tttgaagggc tttttaattt aaaaataaaa 1396 
Gin 

atggggctta aaacaaaaaa ggttaacgtt aacgggttta tcgttccccc cgattttttt 1456 

tgggacacct gggaaaaacg ggtataaacc tttgggggcc ctttttgggg gecttaaaaa 1516 

ttttgaaatt tgccecgggg gccctccttg tggceggagg ggggaaaatt ttttttttat 1576 

tccggggttt ttataggggg gcaaaatttt aaaccccctt ttctctcaaa aaaaaaaacc 1636 

cgggggtttt tttttttggg tactgccgcc gatgacctta catatgggct gaactgcaaa 1696 

aacaatggaa gaggaaaacc tgcaggcccg catcgtctca ttcagcgttg atcccgaaaa 1756 

tgataegcet gaaaaattga agaaatttgc ggccaactac cegctcagtt tteaaaattg 1816 

ggacttttta aceggatact cgcaggaaga aatcgaaaa 1855 
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<210> 148 
<211> 289 
<212> PRT 

<213> Bacillus licheniformis 
<400> 148 

val Ser Ala Leu Phe Lys Lys Leu Met Leu Ser Ser Leu lie Gly Val 
1 5 10 15 

Ser lie Gly Ser Ala Leu Phe Ala Pro Asn Ala Gly Ala Gin Glu Pro 
20 25 30 

Ala val Lys Pro Lys Lys val Asp val He Ala His Arg Gly Ala Ser 
35 40 45 

Gly Tyr Ala Pro Glu Asn Thr Met Ala Ala Phe Asp Lys Ala Leu Gin 
50 55 60 

Met Lys Ala Asp Tyr lie Glu Leu Asp val Gin Met Ser Lys Asp Gly 
65 70 75 80 

Glu Leu Val lie lie His Asp Thr Thr Val Asn Arg Thr Thr Asp lie 
85 90 95 

Asp Ser val Leu Pro val Ala val Lys Asp Leu Thr Leu Ala Glu Leu 
100 105 110 

Arg Lys Leu Asp Ala Gly Ser Phe Phe Gly Pro Gin Phe Ala Gly Glu 
115 120 125 

Arg lie Pro Thr Phe Glu Glu Val Leu Asp Arg Tyr Lys Gly Lys Val 
130 135 140 

Gly Met Leu lie Glu Leu Lys Glu Pro Ala Arg Tyr Pro Gly lie Glu 
145 150 155 160 

Gly Lys Val Ser Ala Ala Leu Lys Glu Arg Arg Met Asp Lys Pro Lys 
165 170 175 

Asn Gly Lys lie lie val Gin Ser Phe Asp Phe Asn ser val Tyr Lys 
180 185 190 

lie His Gin Leu Leu pro Ser Met Pro Thr Gly val Leu Thr ser Lys 
195 200 205 

Ala Ala Asp Leu Thr Asp Ala Lys Leu Lys Glu Phe Ser Gly Tyr Ala 
210 215 220 
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Lys Tyr val Asn Ala Asn Leu Lys Asn Val Ala Ala Asp Pro Thr Leu 

225 230 235 240 

val Pro Arg lie Hi| Ala Leu Gly Met L^s lie Arg Pro Trp Thr val 

Arq Ser Arg Asp Glu val Pro Pro Leu Phe Arg Pro Ala Trp Asn Gly 
y 260 265 270 



lie Val Thr Asn Phe Pro Asp Tyr Cys Ser Lys Lys val Arg Glu Pro 



275 



285 



Gin 

<210> 149 

<211> 2200 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501).. (1697) 

<223> 



<400> 149 

aaaatacgcg caataaagga gaaagcaatg agcaatatag aagaacttcg tctttttcga 60 

aaagaagata ttgaatggct gcagacctgg tttgaggatg cagaggtgaa aaggcggctg 120 

gaagggatgc tccctcttga cgaatggttc aattttgcag gcggtaatga aaact:accgg 180 

gtatgggcgg ctttagagga cggcaagcct gtcggcgttg tcatggttga agttgaggag 240 

gacttgaccg ggaacattgc ccttttagtc gatccgtttt tgcgcggagg gggatatgga 300 

aaagcgctca tcaaaaggac gatggcattg ccggaaatga gccggatcaa caaat:ggttc 360 

gccggaattg aagaggataa caagaggtgc ttagcgtgct tccgatccgt cgggt:attca 420 

ttggaacacg aacagccgga cgaagactgc tactactctc ttatttattt cccggaatct 480 

taaataagga gcataagaag atg aac ttg ate aaa tgg att ttg ttt tec gtt 533 

Met Asn Leu lie Lys Trp lie Leu Phe Ser Val 
15 lO 

att tea ttc gec ttt ttt cag ccg gca cca gec get eta tta aaa gaa 581 
lie Ser Phe Ala Phe Phe Gin Pro Ala pro Ala Ala Leu Leu Lys Glu 
15 20 25 

aag gac gac tat act att ctt gtt tat atg att ggt tct gac atg gaa 629 
Lys Asp Asp Tyr Thr lie Leu Val Tyr Met lie Gly Ser Asp Met Glu 
30 35 40 
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age gat ttt cat atg gca age gat gac att cag gaa atg atg gat gcg 

ser Asp Phe His Met Ala ser Asp Asp lie Gin Glu Met Met Asp Ala 
45 50 55 

ggt tea tct tea aac gtc aat gtc gtt ctt cag aca gga gga gca aaa 

Giy ser Ser ser Asn val Asn val val Leu Gin Thr Giy Giy Ala Lys 
60 65 70 75 

aaa tgg gcg aac ccg teg ate agt cac aag gtg aat cag agg tgg aaa 

Lys Trp Ala Asn Pro Ser lie Ser His Lys Val Asn Gin Arg Trp Lys 
80 85 90 

gtt gaa cat cag aag ctg gtg ccc etc gaa aat gtc ggg aag aaa aat 

val Glu His Gin Lys Leu Val Pro Leu Glu Asn Val Giy Lys Lys Asn 
95 100 105 

atg gac agt ccc ggc tec gtc aca gat ttt ate aca tgg gqa gtc aaa 

Met Asp Ser Pro Giy ser Val Thr Asp Phe lie Thr Trp Giy val Lys 

110 115 120 

aca tat ccg get aaa aaa tat gta ttg ate ttt tgg ggg cat ggg ctt 

Thr Tyr Pro Ala Lys Lys Tyr Val Leu lie Phe Trp Giy His Giy Leu 
125 130 135 

ggc tea gtt gac ggc tac ggg gga gac gaa aac ttc ggc aat aag aaa 

Giy ser Val Asp Giy Tyr Giy Giy Asp Glu Asn Phe Giy Asn Lys Lys 
140 145 150 155 



atg aaa ata age gag ctg cag teg gga ate aaa acg gee tat gaa cat 
Met Lys lie ser Glu Leu Gin ser Giy lie Lys Thr Ala Tyr Glu His 
160 165 170 



acg aag caa aag ttt gat tta ate ggt ttt gac aac tgc aaa atg gee 
Thr Lys Gin Lys Phe Asp Leu lie Giy Phe Asp Asn cys Lys Met Ala 
175 180 185 

ggg att gaa acg gca tat gee ttg agg gat tat ggt aag tac atg ctg 
Giy lie Glu Thr Ala Tyr Ala Leu Arg Asp Tyr Giy Lys Tyr Met Leu 
190 195 200 

get tea gtc gac tat acg aat caa aac ggc tgg gat tat aaa agg gcg 
Ala ser Val Asp Tyr Thr Asn Gin Asn Giy Trp Asp Tyr Lys Arg Ala 
205 210 215 

ctg cag tct gta caa gac gac cct tea ate gat ccg aaa gag ctt gc 
Leu Gin Ser Val Gin Asp Asp Pro Ser lie Asp Pro Lys Glu Leu G] 



ctg cag tct gta caa gac gac cct tea ate gat ccg aaa gag ctt ggc 
Leu Gin Ser Val Gin Asp Asp Pro Ser lie Asp Pro Lys Glu Leu Giy 
220 225 230 235 



agg gaa ate get gca ggc tac gta cag cag tea aaa gaa aac ggt gaa 
Arg Glu lie Ala Ala Giy Tyr val Gin Gin ser Lys Glu Asn Giy Glu 
240 245 250 

aca gaa gac ctg cag cag tct tta att caa ttg aac cgt gtc aaa gac 
Thr Glu Asp Leu Gin Gin ser Leu lie Gin Leu Asn Arg val Lys Asp 
255 260 265 

get gtc gat gee etc gac aga ttg age gta aac atg aac ctg gca ttg 
Ala val Asp Ala Leu Asp Arg Leu Ser val Asn Met Asn Leu Ala Leu 
270 275 280 

aaa gag cct gac gga aag cgc ctg etc cac tac gcg cgt etc get get 
Lys Glu Pro Asp Giy Lys Arg Leu Leu His Tyr Ala Arg Leu Ala Ala 
285 290 295 

gaa gat tat gca gat gaa teg gat atg gtt gat ttg gcg gat ttg tea 
Glu Asp Tyr Ala Asp Glu ser Asp Met Val Asp Leu Ala Asp Leu Ser 
300 305 310 315 
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age ttg ate ggt cag cag ate gga gcc gag aaa gaa gca aaa gag gtc 
ser Leu lie Gly Gin Gin lie Gly Ala Glu Lys Glu Ala Lys Glu val 
320 325 330 



1493 



gta aaa tec gtc aag aag get gtc ate atg aac ate aaa tct ccg gag 1541 
val Lys ser val Lys Lys Ala val lie Met Asn lie Lys Ser Pro Glu 
335 340 345 



cat cca aga gga age ggc atg tec gtt tat tat ccg gcc aga gac aac 
His Pro Arg Gly ser Gly Met ser val Tyr Tyr Pro Ala Arg Asp Asn 
350 355 360 



1589 



cat aag egg ttt gcg gaa aaa teg aaa ata tac cgc ctg ctt gac ttc 1637 
His Lys Arg phe Ala Glu Lys Ser Lys lie Tyr Arc 
365 370 37? 



age age egg tat caa aea ttc ate aaa gat tac teg cat tea aca ttt 1685 
Ser Ser Arg Tyr Gin Thr Phe lie Lys Asp Tyr Ser His Ser Thr Phe 
380 385 390 395 

aac ttt gat eta tagttgcgtt taacageaaa aaagegcegg eggaaaaace 1737 
I Asn Phe Asp Leu 

ggcacttttt ttateggetc atgtgcttcc ggatcaatgg aagteegtag atgatgaaag 1797 

eggegacatg ggegatgaca aegttgagaa taaagagtgc gatcatgaga gagtgtcctg 1857 

naggagaaag gctgetggte atatagaaaa agaagaatac ccacattaaa atgatgggeg 1917 

gaatagaaga aattgegace tttttgttgt ecagecataa aaataaagga gtggcgettg 1977 

caatcagcaa gtaagcgaaa aacatatcca tgcgttttca gcccctttcg ataatgatag 2037 

cgctgtcaaa aaaagcggaa tgaaacatca attgtgtcta attggagaat attttgtgaa 2097 

cattctgtta catttattat accacgttct tcgaaaaatg atacatactg gaaagcattt 2157 

nccgctccaa ctatcggctc aattttcacg gtgattcagt tag 2200 

-c210> 150 

<211> 399 

) <c212> PRT 

<213> Bacillus licheniformis 



<400> 150 

Met Asn Leu lie Lys Trp lie Leu Phe Ser Val lie Ser Phe Ala Phe 
1 5 10 15 

Phe Gin Pro Ala Pro Ala Ala Leu Leu Lys Glu Lys Asp Asp Tyr Thr 
20 25 30 

lie Leu val Tyr Met lie Gly ser Asp Met Glu Ser Asp Phe His Met 
35 40 45 

Ala ser Asp Asp lie Gin Glu Met Met Asp Ala Gly Ser Ser Ser Asn 
50 55 60 
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val Asn val val Leu Gin Thr Gly Gly Ala Lys Lys Trp Ala Asn Pro 
65 70 73 80 

ser lie Ser His Lys Val Asn Gin Arg Trp Lys Val Glu His Gin Lys 
85 90 95 

Leu val Pro Leu Glu Asn val Gly Lys Lys Asn Met Asp Ser Pro Gly 
100 105 110 

ser Val Thr Asp Phe lie Thr Trp Gly val Lys Thr Tyr Pro Ala Lys 
115 120 125 

Lys Tyr Val Leu lie Phe Trp Gly His Gly Leu Gly Ser Val Asp Gly 
130 135 140 

Tyr Gly Gly Asp Glu Asn Phe Gly Asn Lys Lys Met Lys lie Ser Glu 
145 150 155 160 

Leu Gin Ser Gly lie Lys Thr Ala Tyr Glu His Thr Lys Gin Lys Phe 
165 170 175 

Asp Leu lie Gly Phe Asp Asn cys Lys Met Ala Gly lie Glu Thr Ala 
180 185 190 

Tyr Ala Leu Arg Asp Tyr Gly Lys Tyr Met Leu Ala Ser val Asp Tyr 
195 200 205 

Thr Asn Gin Asn Gly Trp Asp Tyr Lys Arg Ala Leu Gin Ser Val Gin 
210 215 220 

Asp Asp Pro Ser lie Asp Pro Lys Glu Leu Gly Arg Glu lie Ala Ala 
225 230 235 240 

. Gly Tyr Val Gin Gin Ser Lys Glu Asn Gly Glu Thr Glu Asp Leu Gin 
' 245 250 255 

Gin ser Leu lie Gin Leu Asn Arg Val Lys Asp Ala val Asp Ala Leu 
260 265 270 

Asp Arg Leu Ser Val Asn Met Asn Leu Ala Leu Lys Glu Pro Asp Gly 
275 280 285 

Lys Arg Leu Leu His Tyr Ala Arg Leu Ala Ala Glu Asp Tyr Ala Asp 
290 295 300 

Glu ser Asp Met Val Asp Leu Ala Asp Leu Ser Ser Leu He Gly Gin 
305 310 315 320 

Gin lie Gly Ala Glu Lys Glu Ala Lys Glu val val Lys ser Val Lys 
325 330 335 
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Lys Ala val He Met Asn He Lys Ser Pro Glu His Pro Arg Gly ser 
7 340 345 350 

Gly Met ser Val Tyr Tyr Pro Ala Arg Asp Asn His Lys Arg Phe Ala 
355 360 365 

Glu Lys ser Lys He Tyr Arg Leu Leu Asp Phe ser Ser Arg Tyr Gin 
370 375 380 

Thr Phe lie Lys Asp Tyr Ser His Ser Thr Phe Asn Phe Asp Leu 
385 390 395 

<210> 151 

<211> 1170 

<212> DNA 

<213> Bacillus li cheniformis 



<220> 

<221> CDS 

<222> C50D..C674) 

<223> 

<400> 151 ci\ 
tggctctatc cggacagcat ccgcatcaag gtcgcgcttg acgacggcga gattaccggg 60 

tttaatgcaa aggatttctt aatctcccat aaaaaaagag acttgccgaa gcccaaacta 120 

acgcctgaaa aagcgaaagc aagcctgaat cccaacgtaa aagttcagga gacgcgcctt 180 

gctttagtca cgaacgagct ttcgcaagaa gtgctctgct acgaaattct cggcacgatt 240 

gaaaacgata cattccgcat gttcatcaat gccaatgacg gcacggaaga gaaggttcag 300 

aaaatgaaaa gcgcagaacc gatatacaac gacttgtaaa aacgatagat caaagggaaa 360 

aggcgataac atgccttttc ctttttagca ttcggaataa ttcgccctaa acatttccat 420 

actgaacata tgggcggaac gtccgccggt aaattgaaaa tgcccggggc cataaatttt 480 

ccgggcagcg gaggaataat atg aaa aca ate gaa egg tta tta ttt aag ata 533 

Met Lys Thr lie Glu Arg Leu Leu Phe Lys lie 
1 5 10 

etc gtc gta cag acg gtc att tta ate age gtg cag ctt ctt ttt cat 581 
Leu val val Gin Thr val lie Leu He Ser val Gin Leu Leu Phe His 
15 20 25 

ttc tec aag get gag cct tat ctg tea aag gtc gtg cag tat gaa ggc 629 
Phe Ser Lys Ala Glu Pro Tyr Leu Ser Lys val Val Gin Tyr Glu Gly 
30 35 40 

gtg aac aac atg aaa ate ggc gaa tgg ate gag aca ttt aag ccg 674 
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Val Asn Asn Met Lys He Gly Glu Trp lie Glu Thr Phe Lys Pro 
45 50 55 

taattcacgc taaaatctcc cctttttcgc ctaatacatg atacaatcct ataaggagta 734 

ccagatagca aggagaggaa ttatggaaaa gaaattatgc attgcaatag acggccctgc 794 

ggcagccgga aaaagcaccg tggcgaaaat cgtggccaga aaaaagtcgt atatttatat 854 

tgatacgggt gccatgtaca gggcgattac gtatctagcg ctggaaaagg gcgttgattt 914 

aaacgacgaa gcggcgctga cggccttgtt aaaagaatct gccatcgatc tcacggtttc 974 

gcctgaagga gagcagaagg tttatatcgc aggcgaagat gtaacagagg cgatccgcac 1034 

ggatagcgtg agcaaccaag tctccatcgt cgccaaatac gccgggatcc gcgaagaaat 1094 

gacgaaaagg cagcagcagc tggctgaaaa aggcggagtc gtcatggacg gccgcgacat 1154 

cggaacccac gttctc 1170 

j <210> 152 

<211> 58 

<212> PRT 

<213> Bacillus licheniformis 

<400> 152 

Met Lys Thr lie Glu Arg Leu Leu Phe Lys lie Leu val val Gin Thr 
1 * 5 10 15 

val lie Leu lie ser Val Gin Leu Leu Phe His Phe ser Lys Ala Glu 
20 25 30 

pro Tyr Leu Ser Lys Val Val Gin Tyr Glu Gly val Asn Asn Met Lys 
35 40 45 

. lie Gly Glu Trp He Glu Thr Phe Lys Pro 
i 50 55 

<210> 153 

<211> 1435 

<212> DMA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (501)..<932) 

<223> 
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<400> 153 

tatcgtcttt gtcaacctct tcccatgact tcacgccttt gttttcagaa tagaaaagcc 60 

tcaaaaacgc gcctatgcga aggtttttat cagctgtgaa ttccattgtt ttttcttgac 120 

cgtcttcatc aaaaccggcc agttcatatt tgaagacgga gtattcctcg ccgtcgtcaa 180 

atttcgacgt gtcttcctcc ccgtttccag taatgtgaac ataatattcg tccgtcccca 240 

cacggtttaa gttacatccg cttaaaaatg cggcaaatat gatcatcagg ctgatccatg 300 

gaatatgggt ttttcacttt ttctcctcat ttatggtttc tgtgtaaatg ataagattca 360 

ttgtctgata aaaaaattga ataacgtgac atgaacatta cacttttgta agggatcgtt 420 

ttagcacacg caggcaaatt aaatttrcaat atccttttta ttcaataaag tttataatat 480 

ggaaaaaagg aggggcgcca atg aaa aaa ate gta tgt ttg atg gtg ttt tea 533 
ya Met Lys Lys He val cys Leu Met val Phe ser 

1 5 10 



ate 
lie 


atg 
Met 


acg 
Thr 


gcc 

A i a 
15 


ttc 
phe 


ata 
He 


aaa 
Lys 


gat 
Asp 
30 


gag 

GlU 


aaa 
Lys 


gaa 
Gly 


ttt 
Phe 
45 


ttt 
Phe 


atg 
Met 


gcg 
Ala 


ctg tat 
Leu Tyr 
60 


tac 
Tyr 


aag 
Lys 


ctt 
Leu 


ate 
He 


aag 
Lys 


ctg 
Leu 


cag 
Gin 


aga 
Arg 
80 


gag 

GlU 


aaa 
«-ys 


gag 
Glu 


tat 

8" 


acg 
Thr 


gtg 
val 


age 
ser 


ggg 

Giy 
110 


teg 
ser 


ccg 
Pro 


teg ggg 
Ser Gly 
125 


tgc 
cys 


ggg 

Gly 


gat 
Asp 


caa 
Gin 


atg 
Met 


ccg 
Pro 


ggc 
Gly 


tac 
Tyr 



50 



20 25 

acc atg aca atg act gaa gat cat gtg 
Thr Met Thr Met Thr Glu Asp His val 
35 40 

acc aat gta aat tac tac ccg aca tgg 
Thr Asn Val Asn T^r Tyr Pro Thr Trp 



acg att ttt aac gcg gaa ggc tgc aca etc aa< 
Thr lie Phe Asn Ala Glu Gly cys Thr Leu Asr 
65 70 75 

ate acg tta aca gga cat gcg gtc act tta ag< 
lie Thr Leu Thr Gly His Ala val Thr Leu Sei 
85 90 

gga aat cat ctt cat tta agt get gca gat aa« 
Gly Asn His Leu His Leu ser Ala Ala Asp Ly< 
100 105 



115 120 

gga ate aca ggt ttt tac ggc ttt gag cac 
Gly He Thr Gly Phe Tyr Gly Phe Glu His 
130 135 



581 
629 
677 
725 
773 
821 
869 
917 
972 



ccttttttca tatcatcgea aaaaatgeta aatatcagga gaaaaaacaa aegctgettt 1032 

tattgagagg cgccatcctc ttgetgetat gttctgegge tggttatgct ctttatcagc 1092 

atgttgccgg aggceggaat gaacaggcag gcgccgtcct tcatcagcag gcattacatt 1152 

ttaaattatc gactttagag ggcggtigaca tcgaactgaa aaaatgaegg ggaaaggegg 1212 

tgcttgtcaa cttttggggg gctttttgta caccgtgcaa agaggagatg cccgtcatgc 1272 
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aaaaagctta tgaccgtttt aaaggagacg gttttgaaat catcgctgtc aatgtgcgtg 1332 

aatcgaaagg tgcggtaaag agctttgtcg accgccatgg cttaactttt ccggtcgctt 1392 

tggatcaatc ggctgaagtt taccgttctt gggaaatgta tta 1435 

<210> 154 

<211> 144 

<212> PRT 

<213> Bacillus licheniformis 



<400> 154 

Met Lys Lys lie val cys Leu Met val Phe ser He Met Thr Ala Phe 
1 5 10 15 

Gly lie His lie Gin pro Ala Glu Ala Ala val He Lys Asp Glu Lys 
20 25 30 

Lys Met Thr Met Thr Met Thr Glu Asp His val Gly Phe Phe Met Ala 
35 40 45 

Asp Ser Thr Asn Val Asn Tyr Tyr Pro Thr Trp Leu Tyr Tyr Lys Leu 
50 55 60 

Thr He Phe Asn Ala Glu Gly Cys Thr Leu Asn He Lys Leu Gin Arg 
65 70 75 80 

He Thr Leu Thr Gly His Ala Val Thr Leu Ser Glu Lys Glu Tyr Thr 
85 90 95 

Gly Asn His Leu His Leu ser Ala Ala Asp Lys val Ser Gly ser Pro 
100 105 110 

His Arg Asn His Phe Leu Asp lie Thr Lys val Ser Gly Cys Gly Asp 
* 115 120 125 

val Gly lie Thr Gly Phe Tyr Gly Phe Glu His Gin Met Pro Gly Tyr 
130 135 140 

<210> 155 

<211> 1768 

<212> DNA 

<213> Bacillus licheniformis 



<220> 
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<221> CDS 

<222> C501) . . (1265) 

<223> 



<400> 155 
gcgtttcgcg 


atatcaatct 


cgactacatc 


aaagtccegg 


tggatgeetc 


agaaaagatg 


60 


aacgatcaat 


tgatggacaa 


attggagcca 


tatccatatg 


atcagctgaa 


agattttaaa 


120 


acggcctatt 


tggcaggcta 


catcgctgaa 


aaatataatt 


acgatgatga 


agagcttttt 


180 


ccgcgggcga 


aaagcaaaat 


cagcggctac 


atcgagtcat 


atatcgattc 


caccctgtcc 


240 


gggtacagct 


cagtcgatgt 


gaaaacgaaa 


caegtcgata 


cacaaaaagt 


gaaaagcttg 


300 


tatgtgcttt 


tgcccgtctg 


gatggtcaat 


tacaactaca 


aacaaaagga 


ttacatcttt 


360 


gccatgaacg 


gacaaacggg 


aaaagtcgtc 


ggcaagccgc 


cgatcagctc 


atttaaagaa 


420 


aaaatgtggt 


tcagcgggct 


ggccgtctcc 


atatttgeae 


tctggaaaat 


cattgetget 


480 


gtaatgggag 


gcggggcgtg 


atg .aga agt tta ttg aga age gcg atg ate tta 
Met Arg Ser Leu Leu Arg Ser Ala Met lie Leu 
1 5 10 


533 



trgt atg att ttc ctt gtc ttc ate cct ata gee tec ggt gcg gca gee 581 
cys Met He Phe Leu val Phe lie Pro lie Ala Ser Giy Ala Ala Ala 
15 20 25 



tct gaa cag aag egg ttt gtt tat gat gaa gee ggg ett ctg ace aaa 629 

ser Glu Gin Lys Arg Phe val Tyr Asp Glu Ala Gly Leu Leu Thr Lys 
30 35 40 

cag gaa ate gag aag ctg gaa acg ctg gca gec aaa ttg ggc gee gaa 

Gin Glu lie Glu Lys Leu Glu Thr Leu Ala Ala Lys Leu Giy Ala Glu 



cag gaa ate gag aag ctg gaa acg ctg gca gec aaa ttg ggc gee gaa 677 
Glu lie Glu Lys Leu Glu Thr Leu Ala Ala Lys Leu Gly 
45 50 55 



egg gag ace gac ttt ate att gtg acg ace aat gat aca aac ggc egc 725 
Arg Glu Thr Asp Phe lie lie Val Thr Thr Asn Asp Thr Asn Gly Arg 
60 65 70 75 



gat gta aag aaa tat gcg gag gac ttc tat gac gaa aaa gcg ccc ggc 773 
Asp val Lys Lys Tyr Ala Glu Asp Phe Tyr Asp Glu Lys Ala Pro Gly 
80 85 90 



tac cag aag aag cac gga aat gca gec gta tta acg gta gat atg gag 821 
Tyr Gin Lys Lys His Gly Asn Ala Ala val Leu Thr val Asp Met Glu 
95 100 105 



cat aga gaa gtc tat ctt gee ggc ttt aaa aag get gaa gaa tat ttg 869 
His Arg Glu Val Tyr Leu Ala Gly Phe Lys Lys Ala Glu Glu Tyr Leu 
110 115 120 



aat gac gee agg ctg gac aaa att aga gaa aaa ate acg ccg gat ata 917 
Asn Asp Ala Arg Leu Asp Lys lie Arg Glu Lys lie Thr Pro Asp lie 
125 130 ~ 135 

tree gac aag cat tat gag gee gca ttc gaa atg ttt atg aag gcg gcg 965 
ser Asp Lys His Tyr Glu Ala Ala Phe Glu Met Phe Met Lys Ala Ala 
140 145 150 155 

cat gat gat atg gag aag aaa ccg tgg gcg gac age ate ttt ttt aag 1013 
His Asp Asp Met Glu Lys Lys pro Trp Ala Asp Ser lie Phe Phe Lys 
160 165 170 
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<400> 156 

Met Arg Ser Leu Leu Arg Ser Ala Met lie Leu Cys Met He Phe Leu 
15 10 15 

val Phe He Pro lie Ala ser Gly Ala Ala Ala Ser Glu Gin Lys Arg 
20 25 30 

Phe Val Tyr Asp Glu Ala Gly Leu Leu Thr Lys Gin Glu lie Glu Lys 
3S 40 45 

Leu Glu Thr Leu Ala Ala Lys Leu Gly Ala Glu Arg Glu Thr Asp Phe 
50 ' 55 60 
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acg tgg ttt caa ttg ctt gtt teg gca gtc ate gcg gga att gee gtc 
Thr Trp Phe Gin Leu Leu val Ser Ala val lie Ala Gly lie Ala val 
175 180 185 

gec att atg aaa tac aat tea ggc ggc aaa gtg aca gta agt gca age 1109 
Ala lie Met Lys Tyr Asn Ser Gly Gly Lys Val Thr val ser Ala ser 
190 195 200 

act tat atg aac ggt gat acg tec gga gtg ate aga aat aat gac gaa 1157 
Thr Tyr Met Asn Gly Asp Thr Ser Gly val lie Arg Asn Asn Asp Glu 
205 210 215 

tac ate aga acg ace gtc aca aaa cag aga aaa ccg tec aat aat aaa 1205 
Tyr He Arg Thr Thr Val Thr Lys Gin Arg Lys Pro Ser Asn Asn Lys 
220 225 230 235 



1253 



age tea ggc ggc gga acg acg age gga ggc cat teg cac age ggc age 
ser ser Gly Gly Gly Thr Thr ser Gly Gl^ His ser His Ser Gig ser 

egg gga age ttt tagaaaggga aaggaagagc ttaaatggtg ttttttagaa 1305 
Arg Gly Ser Phe 
255 



ateaatttge 


aaatgtagta 


gagtgggatg 


aatttcgega 


tgatatgatt ttctataaat 


1365 


ggaacaaccg 


cgaaateaaa 


aaggggagee 


ggctgatcat 


tcgccccggt eaggatgecg 


1425 


tctttttaaa 


eaaeggaaaa 


attgaaggca 


ttttccagga 


tgagggegae tatgatattg 


1485 


aatecgaaat 


tattcctttt 


ttatccactt 


taaaaggttt 


taaatttggc tttaacagcg 


1545 


ggatgegege 


cgaagtcctg 


tttgtcaaca 


cgaaggaatt 


tacegteaag tgggggacga 


1605 


agaatgeeat 


caatatcecg 


getgeaggae 


ttcegggegg 


catgccgatc agggegaacg 


1665 


gaagatttaa 


ctttaaggtg 


aatgattatg 


tegcattaat 


cgataaaatt gccggtgtga 


1725 


aagateagta 


tgttgtggaa 


gatatcaaaa 


taeggatcac 


ate 


1768 


<210> 156 












<211> 255 












<212> PRT 












<213> Bacillus licheniformi s 
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He lie val Thr Thr Asn Asp Thr Asn Gly Arg Asp val Lys Lys Tyr 
65 70 75 80 

Ala Glu Asp Phe Tyr Asp Glu Lys Ala Pro Gly Tyr Gin Lys Lys His 
85 90 95 

Gly Asn Ala Ala val Leu Thr val Asp Met Glu His Arg Glu val Tyr 
100 105 110 

Leu Ala Gly Phe Lys Lys Ala Glu Glu Tyr Leu Asn Asp Ala Arg Leu 
115 120 125 

Asp Lys lie Arg Glu Lys lie Thr Pro Asp lie Ser Asp Lys His Tyr 
13 O 135 140 

Glu Ala Ala Phe Glu Met Phe Met Lys Ala Ala His Asp Asp Met Glu 
145 150 155 160 

Lys Lys Pro Trp Ala Asp ser lie Phe Phe Lys Thr Trp Phe Gin Leu 
165 170 175 

Leu Val ser Ala Val He Ala Gly lie Ala Val Ala lie Met Lys Tyr 
180 185 190 

Asn ser Gly Gly Lys Val Thr Val Ser Ala Ser Thr Tyr Met Asn Gly 
195 200 205 

Asp Thr ser Gly val lie Arg Asn Asn Asp Glu Tyr lie Arg Thr Thr 
210 215 220 

val Thr Lys Gin Arg Lys Pro Ser Asn Asn Lys Ser Ser Gly Gly Gly 
225 230 235 240 

Thr Thr ser Gly Gly His Ser His ser Gly ser Arg Gly Ser Phe 
245 250 255 

<210> 157 
<211> 1688 
<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C501). .C1652) 

<223> 
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<4O0> 157 

gatgtcctca gcaacttgag aaaactggcg gtttactgtg aagaagggct tgcggcctgc 60 

cgaatcaggc tgcagcagga tccttttcag gaggctgcag ccgaaaggac gctctatcag 120 

gtctatcatc gatgcataga agaatttttt acaccgaaaa aagatacttg gtacgaagac 180 

agcagagcgg cctacacggg aaaaaacgcc atttgctttc acgaaccagc gccggcctca 240 

ttaaaaaatt tgatggcttc gcttgaaaca ggatatcaat cgatgagaga agaattggaa 300 

tactatgcga ctgactatcg aatgaagatg gttcagccga gatcatagct taaatgaacc 360 

gtgagccgga actccccctt tcatgaaagg ggggttttta tcttgcttta gatttttctc 420 

gggaaatcat ccaattggtg ttcataacaa aaagacaagc gcataaactt gtacaaacaa 480 

ccacaaggac gtgagaaaaa atg cgc ttt ttt eta aaa caa gcg gca gca gec 533 

Met Arg Phe Phe Leu Lys Gin Ala Ala Ala Ala 
15 10 



ate atg ata tgc tct ctt tta tgc tct tea tac gaa acc get caa gca 581 
He Met He cys ser Leu Leu Cys Ser Ser Tyr Glu Thr Ala Gin Ala 
15 20 25 



cag ccc tec ctt cat ate age gca aaa age gcg att gtc atg gac ggg 629 
Gin Pro Ser Leu His lie Ser Ala Lys ser Ala lie val Met Asp Gly 
30 35 40 

caa tec gga egg gtt ttg ttt gca aag gat gag cat gaa aaa egg cgc 677 
Gin ser Gly Arg val Leu Phe Ala Lys Asp Glu His Glu Lys Arg Arg 



att gca age att acg aag att atg aca gee att ttg gee gtg gaa teg 725 
lie Ala ser lie Thr Lys lie Met Thr Ala lie Leu Ala val Glu Ser 
60 65 70 75 

ggc aaa ttg gat gag acg gtc acg gtc age gac aga gcg gtc agg aca 773 
Gly Lys Leu Asp Glu Thr val Thr val Ser Asp Arg Ala Val Arg Thr 
80 85 90 

gag gga tea teg ate tat tta aca age ggg caa aag gtg aag ctg aag 821 
"u Gly ser Ser lie Tyr Leu Thr ser Giy Gin Lys VaT 



869 



917 



Glu Gly ser Ser lie Tyr Leu Thr ser Gly Gin Lys VaT Lys Leu Lys 
95 100 105 

gac ctt gtt tac ggt ttg atg ctg aga teg gga aat gat gca gee gtt 
Asp Leu val Tyr Gly Leu Met Leu Arg Ser Gly Asn Asp Ala Ala val 
110 115 120 

gcg att gee gaa cat gtg ggc gga age ctg gaa ggc ttt gtc tac atg 
Ala lie Ala Glu His VaT Gly Gly ser Leu Glu Gly Phe val Tyr Met 
125 130 135 

atg aat caa aaa gcg gee gag etc ggc atg gaa aac acc ctg ttc cgc 965 
Met Asn Gin Lys Ala Ala Glu Leu Gly Met Glu Asn Thr Leu Phe Arg 
140 145 150 155 

aat ccg cac gga ctt gat gac cac cct gat cac tat tec teg gee tat 1013 
Asn pro His Giy Leu Asp Asp His Pro Asp His Tyr ser Ser Ala Tyr 
160 165 170 

gat atg gcg ctt tta aca aaa tat gcg atg age aat gaa acg tac aaa 1061 
Asp Met Ala Leu Leu Thr Lys Tyr Ala Met Ser Asn Glu Thr Tyr Lys 
175 180 185 

aaa ate gee gga acg aaa cgc tat aaa gca gaa acg atg caa ggc ate 1109 
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Lys lie Ala Gly Thr Lys Arg Tyr Lys Ala Glu Thr Met Gin Gly lie 
190 195 200 

tgg gag aat aaa aac aag ctt tta aca ggg ctt tac aaa tac agt aca 
Trp Glu Asn Lys Asn Lys Leu Leu Thr Gly Leu Tyr Lys Tyr Ser Thr 
205 210 215 



1157 



ggc ggg aag acg gga tat aca agg ctt gca aag egg acg etc gtc tec 1205 
Gly Gly Lys Thr Gly Tyr Thr Arg Leu Ala Lys Arg Thr Leu Val Ser 
220 225 230 235 

att tea teg aaa gac gga acc gat ttg ate gec gtc aca ate aat gee 1253 
lie ser ser Lys Asp Gly Thr Asp Leu lie Ala Val Thr lie Asn Ala 
240 245 250 

cct gac gac tgg aat gat cat atg aac atg ttc aac tat gta ttc ggc 1301 
pro Asp Asp Trp Asn Asp His Met Asn Met Phe Asn Tyr val Phe Gly 
255 260 265 

cag tac aaa aca tat ate ate gee aaa aaa ggc gag att ccg aaa tta 1349 
Gin Tyr Lys Thr Tyr lie lie Ala Lys Lys Gly Glu lie Pro Lys Leu 
270 275 280 

aaa gac tct ttt tac gga cat aca get ttt att aaa egg gat gtc aca 1397 
Lys Asp ser Phe Tyr Gly His Thr Ala Phe lie Lys Arg Asp val Thr 
285 290 295 

tat ctt tta aac gaa gag gaa aaa gaa gat gtg aag gtt gat ate gag 1445 
Tyr Leu Leu Asn Glu Glu Glu Lys Glu Asp Val Lys val Asp lie Glu 
300 305 310 315 



ctt ctt gaa ccg aaa aaa tea tgg cgt aaa aac aaa aaa gaa ate ccg 1493 
Leu Leu Glu Pro Lys Lys Ser Trp Arg Lys Asn Lys Lys Glu lie Pro 
320 325 330 



gac ate ate gga gaa atg aac gtc atg ttc gac gga aaa acg att gca 1541 
Asp lie lie Gly Glu Met Asn val Met Phe Asp Gly Lys Thr lie Ala 
335 340 345 



age gta ccg ate tat tat gaa aac gag cga aac aaa aat ccg aaa aaa 1589 
ser val Pro lie Tyr Tyr Glu Asn Glu Arg Asn Lys Asn Pro Lys Lys 
350 355 360 



teg ttt ttc gag acc ttt caa tec gta ttc caa aaa gcg gcg ggc ggt 1637 
ser Phe Phe Glu Thr Phe Gin Ser val Phe Gin Lys Ala Ala Gly Gly 
365 370 375 



tea tea tgg tea at a taatctgggt eggcttaacg gtgatcggta tggtgt 1688 

Ser Ser Trp ser lie 

380 

<210> 158 
<211> 384 
<212> PRT 

<213> Bacillus licheniformis 



<400> 158 

Met Arg Phe Phe Leu Lys Gin Ala Ala Ala Ala lie Met lie cys Ser 
15 10 15 
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Leu Leu cys Ser Ser Tyr Glu Thr Ala Gin Ala Gin Pro Ser Leu His 
20 25 30 

lie ser Ala Lys Ser Ala lie val Met Asp Gly Gin Ser Gly Arg val 
35 40 45 

Leu Phe Ala Lys Asp Glu His Glu Lys Arg Arg lie Ala ser lie Thr 
50 55 60 

Lys lie Met Thr Ala lie Leu Ala Val Glu Ser Gly Lys Leu Asp Glu 
65 70 75 80 

Thr Val Thr val Ser Asp Arg Ala Val Arg Thr Glu Gly ser ser lie 
85 90 95 

Tyr Leu Thr Ser Gly Gin Lys Val Lys Leu Lys Asp Leu Val Tyr Gly 
100 105 110 

I 

Leu Met Leu Arg Ser Gly Asn Asp Ala Ala val Ala lie Ala Glu His 
115 120 125 

val Gly Gly ser Leu Glu Gly Phe val Tyr Met Met Asn Gin Lys Ala 
130 135 140 

Ala Glu Leu Gly Met Glu Asn Thr Leu Phe Arg Asn Pro His Gly Leu 
145 150 155 160 

Asp Asp His Pro Asp His Tyr ser Ser Ala Tyr Asp Met Ala Leu Leu 
165 170 175 

Thr Lys Tyr Ala Met Ser Asn Glu Thr Tyr Lys Lys He Ala Gly Thr 
180 185 190 

Lys Arg Tyr Lys Ala Glu Thr Met Gin Gly lie Trp Glu Asn Lys Asn 
t 195 200 205 

Lys Leu Leu Thr Gly Leu Tyr Lys Tyr Ser Thr Gly Gly Lys Thr Gly 
210 215 220 

Tyr Thr Arg Leu Ala Lys Arg Thr Leu Val Ser lie Ser Ser Lys Asp 
225 230 235 240 

Gly Thr Asp Leu He Ala val Thr lie Asn Ala Pro Asp Asp Trp Asn 
245 250 255 

Asp His Met Asn Met Phe Asn Tyr val Phe Gly Gin Tyr Lys Thr Tyr 
260 265 270 

lie lie Ala Lys Lys Gly Glu lie Pro Lys Leu Lys Asp Ser Phe Tyr 
275 280 285 
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Gly His Thr Ala Phe lie Lys Arg Asp val Thr Tyr Leu Leu Asn Glu 
y 290 295 300 

Glu Glu Lys Glu Asp Val Lys val Asp lie Glu Leu Leu Glu Pro Lys 
305 310 315 320 

Lys Ser Trp Arg Lys Asn Lys Lys Glu lie Pro Asp lie lie Gly Glu 
325 330 335 

Met Asn Val Met Phe Asp Gly Lys Thr lie Ala ser Val Pro lie Tyr 
340 345 350 

Tyr Glu Asn Glu Arg Asn Lys Asn. Pro Lys Lys Ser phe Phe Glu Thr 
355 360 365 

Phe Gin Ser Val Phe Gin Lys Ala Ala Gly Gly ser ser Trp ser lie 
370 375 380 

<210> 159 

<211> 1617 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . • (1118) 

<223> 



<400> 159 

cggatggctt ctaacaattc ggaaatcctt ggggaattgg acggggaaag cgggcgaaaa 60 

cctgctgctg cggcttgctt tacagccccg ggtattaaag ataaggtacg gggtgtaaaa 120 

aattcagcgg gtgaggtggt cgacatgagg aaaggagtca tccttgttct gttcgctatg 180 

ctgttattgg caggctgcgg cacaacgcag cataatgggc aaagcggtga tgagagccga 240 

aaaggaacag gcgaggaaac gctcgtgaaa gaaggcacct ttgtcggttt ggcggaccag 300 

cataccgtcg ccgtcaatat tgacggcaaa gaaacgatgt ttcaggtccc tcccgaaaaa 360 

cgggacaaat ataaagggat cgaggatgat acaaaggtgg aagtggagta cacgaaagca 420 

gaggacggaa cattacagct tgaagatatg aaaaagaaag aatgatcgtt tgcaaaaagg 480 

gattgtagga ggaacaaatc gtg aaa ctg tta ata aag agt ttt gtt ttg ctg 533 

vai Lys Leu Leu lie Lys ser Phe val Leu Leu 
15 10 

ctg ttt teg ttt atg gcg get ttt cca get get ttt gcg get gag ccg 581 
Leu Phe ser Phe Met Ala Ala Phe Pro Ala Ala Phe Ala Ala Glu Pro 
15 20 25 
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ctt tec ggg aag acg gta tat gtt gac gca ggt cac ggg ggt gaa gac 629 
Leu Ser Gly Lys Thr Val Tyr val Asp Ala Gly His Gly Gly Glu Asp 
30 35 40 

age ggt get gtc gga aac ggg ctg ctt gag aaa gat gtc aac ctt gaa 677 
ser Gly Ala val Gly Asn Gly Leu Leu Glu Lys Asp Val Asn Leu Glu 
45 50 55 

gtg gca atg ctg att gat gaa aag ctg aaa gaa gaa gga gec gac aca 725 
val Ala Met Leu lie Asp Glu Lys Leu Lys Glu Glu Gly Ala Asp Thr 
60 65 70 75 

gtc gec tea aga acg gat gat acg ttt ttg acg ctg gaa gac egg gtg 773 
val Ala Ser Arg Thr Asp Asp Thr Phe Leu Thr Leu Glu Asp Arg val 
80 85 90 

gec aag gcg age aaa aat get tea gac ttg ttt ate age att cat gca 821 
Ala Lys Ala ser Lys Asn Ala ser Asp Leu Phe lie ser lie His Ala 
95 100 105 

aac teg gec gtc cct gaa gcg tec ggt aca gaa aca tat ttc gat tec 869 
Asn ser Ala Val Pro Glu Ala ser Gly Thr Glu Thr Tyr Phe Asp ser 
110 115 120 

acg tat caa gec get gac age gaa egg ctg gca tct gac att caa gag 917 
Thr Tyr Gin Ala Ala Asp Ser Glu Arg Leu Ala Ser Asp lie Gin Glu 
125 130 135 

egg ctt ccg gat gcg ctg ggc act egg gac aga ggt gta aaa gaa tea 965 
Arg Leu Pro Asp Ala Leu Gly Thr Arg Asp Arg Gly val Lys Glu ser 
140 145 150 155 

ggg ttt tat gtc ate aaa aat tct caa atg ccg agt gtt tta gtc gaa 103.3 
Gly Phe Tyr Val lie Lys Asn ser Gin Met Pro Ser Val Leu Val Glu 
160 165 170 

ctg ggc ttt ate aca aac aaa act gat gca gat aaa etc gaa agt ccg 1061 
Leu Gly Phe lie Thr Asn Lys Thr Asp Ala Asp Lys Leu Glu Ser Pro 
175 180 185 

gaa tat cag gaa aaa get gca gac gcg att get gac get gtc gta tct 1109 
Glu Tyr Gin Glu Lys Ala Ala Asp Ala lie Ala Asp Ala val val ser 
190 195 200 

tat tat gaa taatagaagg gecctggtat atgaccgggg ttcttgtgtt 1158 
Tyr Tyr Glu 
205 

atgtttatgt taaaaaaggc ettatgtgtg gaaagaaaac agtaagacct tcataatggg 12X8 

ttataaactt gcaattcttg tagaggtgaa ccagaaatga cgaaaatatt tgcacacaga 1278 

ggggcttcag gcacttttcc cgaaaataca atggcggcgt ttaagcatgc ggeggecatt 1338 

ggtgccgacg gcategaatt ggatgttcaa atggcaaaag aeggaegtet tgttgtcatt 1398 

catgatgaaa agcttgacag gacgacttca ctgaaagggt atgtgaaaga tcttacatat 1458 

gaggaaataa aacatggaga cgcaagccac cgttttgccg aaaaaacegg ttctgtccct 1518 

gtgccgaccc ttgaagaagt gtttgagtgg gcggcagatg ctgaatttct tcttaatgtt 1578 

gaattgaaaa acagcattat ccgctatgaa gggatggaa 1617 



<210> 160 



Page 271 



10294.000.ST25.txt 

<211> 206 
<212> PRT 

<213> Bacillus licheniformis 



<400> 160 

Val Lys Leu Leu lie Lys ser Phe val Leu Leu Leu Phe Ser Phe Met 
1 5 10 15 

Ala Ala Phe Pro Ala Ala Phe Ala Ala Glu Pro Leu ser Gly Lys Thr 
20 25 30 

val ryr val Asp Ala Gly His Gly Gly Glu Asp Ser Gly Ala Val Gly 
35 40 45 

Asn Gly Leu Leu Glu Lys Asp Val Asn Leu Glu Val Ala Met Leu lie 
1 50 55 60 

Asp Glu Lys Leu Lys Glu Glu Gly Ala Asp Thr val Ala ser Arg Thr 
65 70 75 80 

Asp Asp Thr Phe Leu Thr Leu Glu Asp Arg Val Ala Lys Ala Ser Lys 
85 90 95 

Asn Ala Ser Asp Leu Phe lie ser lie His Ala Asn ser Ala Val Pro 
100 105 110 

Glu Ala ser Gly Thr Glu Thr Tyr phe Asp Ser Thr Tyr Gin Ala Ala 
115 120 125 

Asp ser Glu Arg Leu Ala Ser Asp lie Gin Glu Arg Leu Pro Asp Ala 
130 135 140 

Leu Gly Thr Arg Asp Arg Gly val Lys Glu ser Gly phe Tyr val lie 
I 145 150 155 160 

Lys Asn ser Gin Met Pro ser Val Leu val Glu Leu Gly Phe lie Thr 
165 170 175 

Asn Lys Thr Asp Ala Asp Lys Leu Glu Ser Pro Glu Tyr Gin Glu Lys 
180 185 190 

Ala Ala Asp Ala lie Ala Asp Ala Val val ser Tyr Tyr Glu 
195 200 205 

<210> 161 
<211> 1803 
<212> DNA 
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<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (165) . . (1487) 

<223> 



<400> 161 

atacagttca tagccttcat gaacatgcgg cgcgttcatc tcggtaaatc cttttctctg 60 

catatattga atcgaaaaag aatgctcggc tatgaaatat ttaggatgga gcatgtcggg 120 

cattcctcct tgagagcgtt ttcttaacaa acgggaggga tcgt atg aaa aag tta 176 

Met Lys Lys Leu 
1 



tgt tgc ctg ate ttg gtc ttg gtt ttt tec gcg ggc tgt act cag caa 
cys cys Leu lie Leu val Leu val Phe Ser Ala Gly Cys Thr Gin Gin 
5 10 15 20 

aag gca tea acg gaa gag gac ggg gcg ctt gaa ate aat tgg etc gta 
Lys Ala ser Thr Glu Glu Asp Gly Ala Leu Glu He Asn Trp Leu Val 
25 30 35 



224 



272 



ccg etc cac aca ccg cag cct ccg aaa gag aag gcg ctt gac ate att 320 
Pro Leu His Thr Pro Gin Pro Pro Lys Glu Lys Ala Leu Asp He lie 
40 45 50 



512 



gaa gac aaa acg aat aca aag ctg aag etc ate tgg gtt ccg gat tea 368 
Glu Asp Lys Thr Asn Thr Lys Leu Lys Leu lie Trp val Pro Asp ser 
55 60 65 

aca aaa gaa gag egg ate aat aca acc ctt gca age gga aac atg cct 416 
"Thr Lys Glu Glu Arg lie Asn Thr Thr Leu Ala Ser Gly Asn Met Pro 
70 75 80 

aaa gta atg aca ttg cct gat ctt gaa gat tea gcg gtt gtc age gcg 464 
Lys val Met Thr Leu Pro Asp Leu Glu Asp Ser Ala val val Ser Ala 
85 90 95 100 

ctg cgc teg gga atg ttc tgg gaa ate gga ccg tat ttc aaa gac tat 
Leu Arg Ser Gly Met Phe Trp Glu lie Gly Pro Tyr Phe Lys Asp Tyr 
105 110 115 

ccg aat tta aga aaa ctt gat aaa act ata ttg aaa aat att teg gtt 560 
pro Asn Leu Arg Lys Leu Asp Lys Thr lie Leu Lys Asn lie ser val 
120 125 130 

gat ggc aaa gtt tac ggg att tat aga gaa agg ccg atg gee agg cag 608 
Asp Gly Lys Val Tyr Gly lie Tyr Arg Glu Arg Pro Met Ala Arg Gin 
135 140 145 

gga gtc gtg att egg aaa gac tgg etc gac aat etc gga ttg gaa atg 656 
Gly val val lie Arg Lys Asp Trp Leu Asp Asn Leu Gly Leu Glu Met 
150 155 160 

ccg gaa acc gtt gat gac ctt tat aaa ata gcg aaa gca ttt aca gaa 704 
Pro Glu Thr Val Asp Asp Leu Tyr Lys lie Ala Lys Ala Phe Thr Glu 
165 170 175 180 

cag gac ccc gat caa aac gga aaa gac gac acg ttc ggt etc gee gac 752 
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Gin Asp Pro Asp Gin Asn Gly Lys Asp Asp Thr Phe Gly Leu Ala Asp 
185 190 195 

cgc aat gat etc acc ttc gga gcg ttt aaa acc ctg get teg tac ttt 
Arg Asn Asp Leu Thr Phe Gly Ala Phe Lys Thr Leu Ala ser Tyr Phe 
200 205 210 

ggc gcg ccg aac gaa tgg gga acg gac gaa gac gga aat etc ttc ccc 
Gly Ala Pro Asn Glu Trp Gly Thr Asp Glu Asp Gly Asn Leu Phe Pro 
215 220 225 



Tyr Phe Lys His Glu Ala Tyr Lys Asp Ala Met Ala Tyr Met Lys Lys 
230 23? 

ctt tat gaa gaa ggc ctg atg aac agg gac ttt gcg gtg aca age aaa 
Leu Tyr Glu Glu Gly Leu Met Asn Arg Asp Phe Ala vaT Thr Ser Lys 
245 250 255 26C 

acg cag cag cag gat tta gtg att cag ggg aaa gcg gga at 
Thr Gin Gin Gin Asp Leu Val He Gin Gly Lys Ala Gly He Tyr lie 
265 270 275 



800 
848 



1136 



tat ttt aag cat gag gec tat aaa gac gca atg gca tac atg aaa aag 896 
Phe Lys His Glu Ala Tyr Lys Asp Ala Met Ala ~ 
230 235 240 

aaa 944 

_„ _ _. „ . Lys 

245 250 255 260 

a ate tat: ate 992 

ggc gcg atg age gat gee atg aac ttg cgt gat cag gga etc get ttg 1040 
Gly Ala Met ser Asp Ala Met Asn Leu Arg Asp Gin Gly Leu Ala Leu 
280 285 290 

aac ccc ggc ttt cag ctt gat ate gca aac egg ate aag ggc ccc gac 1088 
Asn Pro Gly Phe Gin Leu Asp lie Ala Asn Arg lie Lys Gly Pro Asp 
295 300 305 

ggc aag gag cgc aca tgg gcg etc ggc ggg cat ggc ggg atg ttc gee 
Gly Lys Glu Arg Thr Trp Ala Leu Gly Gly His Gly Gly Met Phe Ala 
310 315 320 

att teg aaa tea age gtc aag act gaa aaa gag gtc aga aaa ate etc 1184 
lie Ser Lys Ser Ser val Lys Thr Glu Lys Glu val Arg Lys lie Leu 
325 330 335 340 

gca ttt ttt gac aga ate get gaa gaa gac etc aac aat ttg atg ttg 1232 
Ala Phe Phe Asp Arg lie Ala Glu Glu Asp Leu Asn Asn Leu Met Leu 
345 350 355 

tat gga ata gaa ggc gta cac tat gaa aag aaa ggg ggg age ggc tat 1280 
Tyr Gly lie Glu Gly val His Tyr Glu Lys Lys Gly Gly ser Gly Tyr 
360 365 370 

ttt cga aag cag gaa aac tac cat ctg tgg gaa gcg gaa att cag ccg 1328 
Phe Arg Lys Gin Glu Asn Tyr His Leu Trp Glu Ala Glu lie Gin Pro 
375 380 385 

tta aac cag ctg att ggc gtc aat aaa caa get tta aaa age get gaa 
Leu Asn Gin Leu lie Gly val Asn Lys Gin Ala Leu Lys Ser Ala Glu 
390 395 400 



1376 



gat ccg etc cgc gee aaa aat gaa aag ctt gag gag gac aac egg gca 1424 
Asp Pro Leu Arg Ala Lys Asn Glu Lys Leu Glu Glu Asp Asn Arg Ala 
405 410 415 420 



ate gca gtc cag aat ccg gee gaa ccg tgt att ctg ccg cac aga tgg 1472 
lie Ala val Gin Asn Pro Ala Glu Pro Cys lie Leu Pro His Arg Trp 
425 430 435 



aca ggg gaa cag aat tgaagaaaat cattgatgae gccacatttc aatttattct 1527 
Thr Gly Glu Gin Asn 
440 

eggggaaate aatgaaaaag ctttgaccag gcagtcctga aatgggagaa geatggegge 1587 
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ggaaagatca tgaaagaact gaatgaagat ctgaaaaaag caaactaaac agaaaaccct 1647 

ttccatrtttt ttgaaaagga aagggttttt catcgtattc gctccaagtt cattttcttt 1707 

aaattctgca aaataaacaa tataattcca tcataggacg aaaaggagga agcgatatgc 1767 

agactgccgt tatatatgca cacccaaatc caaaca 1803 

<210> 162 

<211> 441 

<212> PRT 

<213> Bacillus licheniformis 



<400> 162 

; Leu 

5' 10 15 



I Met Lys Lys Leu Cys Cys Leu lie Leu val Leu val Phe Ser Ala Gly 
f 1 



Cys Thr Gin Gin Lys Ala ser Thr Glu Glu Asp Gly Ala Leu Glu lie 
20 25 30 

Asn Trp Leu Val Pro Leu His Thr Pro Gin Pro Pro Lys Glu Lys Ala 
35 40 45 

Leu Asp lie lie Glu Asp Lys Thr Asn Thr Lys Leu Lys Leu lie Trp 
50 55 60 

val Pro Asp ser Thr Lys Glu Glu Arg lie Asn Thr Thr Leu Ala Ser 
65 70 75 80 

Gly Asn Met Pro Lys Val Met Thr Leu Pro Asp Leu Glu Asp ser Ala 
85 90 95 

I val Val ser Ala Leu Arg Ser Gly Met Phe Trp Glu lie Gly Pro Tyr 
f lOO 105 110 

Phe Lys Asp Tyr Pro Asn Leu Arg Lys Leu Asp Lys Thr lie Leu Lys 
115 120 125 

Asn He ser Val Asp Gly Lys Val Tyr Gly lie Tyr Arg Glu Arg Pro 
130 135 140 

Met Ala Arg Gin Gly val val lie Arg Lys Asp Trp Leu Asp Asn Leu 
145 150 155 160 

Gly Leu Glu Met: Pro Glu Thr Val Asp Asp Leu Tyr Lys lie Ala Lys 
165 170 175 

Ala Phe Thr Glu Gin Asp Pro Asp Gin Asn Gly Lys Asp Asp Thr Phe 
18 O 185 190 
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Gly Leu Ala Asp Arg Asn Asp Leu Thr Phe Gly Ala Phe Lys Thr Leu 
195 200 205 

Ala ser Tyr Phe Gly Ala Pro Asn Glu Trp Gly Thr Asp Glu Asp Gly 
210 215 220 

Asn Leu Phe Pro Tyr Phe Lys His Glu Ala Tyr Lys Asp Ala Met Ala 
225 230 235 240 

Tyr Met Lys Lys Leu Tyr Glu Glu Gly Leu Met Asn Arg Asp Phe Ala 
245 250 255 

val Thr ser Lys Thr Gin Gin Gin Asp Leu val lie Gin Gly Lys Ala 
260 265 270 

Gly lie Tyr lie Gly Ala Met Ser Asp Ala Met Asn Leu Arg Asp Gin 
275 280 285 

Gly Leu Ala Leu Asn Pro Gly Phe Gin Leu Asp lie Ala Asn Arg lie 
290 295 300 

305 ASP 310 315 G ^ 320 

Gly Met Phe Ala lie ser Lys Ser ser Val Lys Thr Glu Lys Glu val 
325 330 335 

Arg Lys lie Leu Ala Phe Phe Asp Arg lie Ala Glu Glu Asp Leu Asn 
340 345 350 

Asn Leu Met Leu Tyr Gly He Glu Gly val His Tyr Glu Lys Lys Gly 
355 360 365 

Gly ser Gly Tyr Phe Arg Lys Gin Glu Asn Tyr His Leu Trp Glu Ala 
370 375 380 

Glu lie Gin Pro Leu Asn Gin Leu lie Gly Val Asn Lys Gin Ala Leu 
385 390 395 400 

Lys ser Ala Glu Asp Pro Leu Arg Ala Lys Asn Glu Lys Leu Glu Glu 
405 ~ 410 415 

Asp Asn Arg Ala lie Ala Val Gin Asn Pro Ala Glu Pro Cvs lie Leu 
420 425 430 

Pro His Arg Trp Thr Gly Glu Gin Asn 
435 440 

<210> 163 
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<211> 1400 
<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C501) . - C983) 

<223> 



<400> 163 

tcgcccgcag gtgattaggc agcaaacgat gaatgatgcg catattcccg tatccgccac 60 

cgagcaagac taaatttctc attggtaatt ccccttttcc cctcagatta agaaactcac 120 

cttttacact gcaaaaaaaa aaaactatgt aaaaaccata tagaattata tctaatttga 180 

tgtgaaatca caatatttct cgggaaaata acatacacta acgcctagaa tcgataatta 240 

gtaaaactct ttaaagtatt aatatgttac aaaagcttta ttctccagcc ttaaactttg 300 

actaatgaaa cgcatttagg gtacgataaa aagtcgatgt gaggtgagat aaggtgtcaa 360 

ggcgcttttg aaattgaagc atctgctgga taaagtggtg caatagcatg taagctgccg 420 

gcatgaaacc ggcagcattt tttaagcgtc cgacgggaag tctttttttg attaaatttc 480 

atggttagcg agtgaaaaat atg tea aca ata tta tgg ctt gtg age ttc acg 533 

Met Ser Thr lie Leu Trp Leu Val ser Phe Thr 
15 10 

etc cac ggt ata ttg a-tt tat ttc gtc ate att ttg aat acg agg etc 581 
Leu His Gly lie Leu lie Tyr Phe Val lie lie Leu Asn Thr Arg Leu 
15 20 25 

age get ttc aag gca gcg gag aaa gag caa aaa cag ctt ttg gaa gaa 629 
ser Ala Phe Lys Ala Ala Glu Lys Glu Gin Lys Gin Leu Leu Glu Glu 
30 35 40 

acc gag aat aca ttg acc get ttt ttg atg gag tta aaa gac gaa aat 677 
Thr Glu Asn Thr Leu Thr Ala Phe Leu Met Glu Leu Lys Asp Glu Asn 
45 50 55 

gaa aaa etc gtt caa gag att egg gcg aat gee gaa aaa gag ccg caa 725 
Glu Lys Leu val Gin Glu lie Arg Ala Asn Ala Glu Lys Glu Pro Gin 
60 65 70 75 

aga ccg gaa aca cag cct gaa att ccc get caa acc ccc gtc ctt ccg 773 
Arg Pro Glu Thr Gin Pro Glu lie Pro Ala Gin Thr Pro Val Leu Pro 
80 85 90 

gaa gcg gac gaa teg cgc gat ctg ccg ctt cac ate gaa gcg atg ate 821 
Glu Ala Asp Glu ser Arg Asp Leu Pro Leu His lie Glu Ala Met lie 
95 100 105 

aat gag gtg gag cag gaa gag gat gag etc aat caa aag gag cag gaa 869 
Asn Glu val Glu Gin Glu Glu Asp Glu Leu Asn Gin Lys Glu Gin Glu 
110 115 120 

gca tec ata tec tat gaa gaa gaa get etc gca tta gaa aaa cat ggg 917 
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Ala Glu Lys Glu Gin Lys Gin Leu Leu Glu Glu Thr Glu Asn Thr Leu 
35 40 45 



Thr Ala Phe Leu Met Glu Leu Lys Asp Glu Asn Glu Lys Leu Val Gin 
50 55 60 

Glu lie Arg Ala Asn Ala Glu Lys Glu pro Gin Arg Pro Glu Thr Gin 
65 70 75 80 

Pro Glu lie Pro Ala Gin Thr Pro val Leu Pro Glu Ala Asp Glu Ser 
85 90 95 

Arg Asp Leu Pro Leu His lie Glu Ala Met lie Asn Glu val Glu Gin 
100 105 110 

Glu Glu Asp Glu Leu Asn Gin Lys Glu Gin Glu Ala Ser lie Ser Tyr 
115 120 125 
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Ala ser lie ser Tyr Glu Glu Glu Ala Leu Ala Leu Glu Lys His Gly 
125 130 135 

gac tag gag aaa gaa ttt ttt cat aaa aca ggc ccc aaa atg ggg ggg 
asp Trp Gly Lys Glu Phe Phe His Lys Thr Gly Pro Lys Met Gly Gly 
140 145 150 155 

ggt ggt gtt cca gtc tct taaagaaaaa aaaaattcaa cctctcttct 
Giy Gly val Pro Val Ser 
160 

ttggggaggg ggggggggga aaaaataagg tgttggtaga ggggggagga attttttttt 1073 

aaaggaaacc ctcatgggga gggagatgtg ctttaaacga gggagggagc gaggaaatgg 1133 

cactggttcc ataggatgaa acgcgcggga ttgtctccag aaaacaggga gaccccggaa 1193 

aaggagcggg gcagccaatt catcactttt taagtttcaa agcctcagca aatttggggg 1253 

ttaaaaattc acacggaatt ggttgggagg gaataaggag agtttaaaaa cccgccaatt 1313 

tatcaagagg gagccgcagg gaggaaaata caatccacgg atcctaagtg gtgagatgtc 1373 

atggggggat atggtttcgg actcgaa 1400 

<210> 164 

<211> 161 

<212> PRT 

<213> Bacillus licheniformis 



<400> 164 

Met Ser Thr lie Leu Trp Leu Val Ser Phe Thr Leu His Gly lie Leu 
15 10 15 

lie Tyr Phe val lie lie Leu Asn Thr Arg Leu Ser Ala Phe Lys Ala 
20 25 30 
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Glu Glu Glu Ala Leu Ala Leu Glu Lys His Gly Asp Trp Gly Lys Glu 
130 135 140 

Phe Phe His Lys Thr Gly Pro Lys Met Gly Gly Gly Gly val Pro val 
145 150 155 160 

Ser 



<210> 165 
<211> 2644 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (502) . . C2142) 

<223> 

<400> 165 

caccggggca tgtttcgctt ttccggcagt cggacagaac cttgatcgca ggggacgccg 60 

ttacaactgt tgagcaggag tctctatttg aagtggcaat tcaaaagcag gagctgaacg 120 

gaccgccggc ttatttcaca atggattgga caaaagcagc agattcggtt cggaagctgg 180 

caggattaaa accggctgca ttattgacgg gacacggtgt accgatgaaa ggaagcgatt 240 

tttccgaagc gctccttgat ctatcagacc gcttgcccgc ctctgattcg taaattgtca 300 

tatgctgcgc ttaaaacatt cagccaggct gaatgttttt ttatagggaa aaactaacca 360 

ttttacatgt gatgatggcc gtccattgtt ctaaattccg gatgttgatg tataccaaag 420 

gaatcatttt ctgaaatttt agacaaaata tgttgatatt tcatttataa tgcaggtatg 480 

cctgaaagga gctgagaaaa g atg aaa att caa aaa agg gtc caa get ttg 531 

Met Lys lie Gin Lys Arg val Gin Ala Leu 
1 5 10 

ctg gca act teg gca atg ttt gca gga ctg atg ctg tec gat gcg gtg 579 
Leu Ala Thr Ser Ala Met Phe Ala Gly Leu Met Leu ser Asp Ala val 
15 20 25 

tac get gcg gaa acc cct tac tat gga aag aac tat act cag cca gag 627 
Tyr Ala Ala Glu Thr Pro Tyr Tyr Gly Lys Asn Tyr Thr Gin Pro Glu 
30 35 40 

caa gtg tea tea tta tat ccg gag cct gaa gaa aca ttc tea acc cct 675 
Gin vaT Ser Ser Leu Tyr Pro Glu Pro Glu Glu Thr Phe Ser Thr Pro 
45 50 55 

get ttt gta aaa gaa ggg gaa gee ttt acig aca caa gaa gaa atg atg 723 
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Ala Phe val Lys Glu Giy Glu Ala Phe Thr Thr Gin Glu Glu Met Met 
60 65 70 

aag ttt ata acc agt ctg aca aag aaa age ccg aat gtc aaa ate ggg 

Lys Phe lie Thr ser Leu Thr Lys Lys Ser Pro Asn val Lys lie Giy 

75 80 85 90 

aat ate ggt ttt tea att gaa aaa aga aat att cct gtg ctt tac ttc 

Asn lie Giy Phe ser He Glu Lys Arg Asn lie Pro Val Leu Tyr Phe 
95 100 105 

aca aag gac aag caa ata cgt tec ata tea aaa aaa cca acc gtc tgg 867 

Thr Lys Asp Lys Gin lie Arg ser lie ser Lys Lys Pro Thr val Trp 
110 115 120 

ctg caa gga cag ata cat gga aat gag ccg gca gcg gga gaa tct get 915 

Leu Gin Giy Gin lie His Giy Asn Glu Pro Ala Ala Giy Glu ser Ala 
125 130 135 

ctg gcg ata get gaa aaa ctg gee gga ccg tat ggc gac aaa gtg ttg 963 

Leu Ala lie Ala Glu Lys Leu Ala Giy pro Tyr Giy Asp Lys val Leu 
140 145 150 

gac aag ate aat gtc ate gtt gtt ccg egg gtc aat cct gac gga tea 1011 

Asp Lys lie Asn val lie val Val Pro Arg Val Asn Pro Asp Giy Ser 

155 160 165 170 

tat cag ttc aac aga egg ctg gcg aac gga ate gac gga aac agg gat 1059 

Tyr Gin Phe Asn Arg Arg Leu Ala Asn Giy lie Asp Giy Asn Arg Asp 
175 180 185 

cat gtc aag etc gag tct cca gaa gtg cgc gee att cac caa gaa ttc 1107 

His Val Lys Leu Glu ser Pro Glu Val Arg Ala lie His Gin Glu Phe 
190 195 200 

aat aag tat teg cct gaa gtc gtt ate gat gee cat gaa tac ggt gtc 1155 

Asn Lys Tyr Ser Pro Glu val val lie Asp Ala His Glu Tyr Giy val 
205 210 215 

ggc caa aac gaa ttt cag age ata ggc gaa aaa ggg tea tta aaa tac 

Giy Gin Asn Glu Phe Gin ser lie Giy Glu Lys Giy ser Leu Lys Tyr 
220 225 230 



1203 



cat gat att tta att tta tea gga aaa aat tta aac att ccc aag teg 1251 
His Asp He Leu lie Leu ser Giy Lys Asn Leu Asn lie Pro Lys Ser 
235 240 245 250 

ate agg cat gcg tec gac age ctt tat gtg aac ggc gtc aga get aaa 1299 
lie Arg His Ala Ser Asp Ser Leu Tyr Val Asn Giy Val Arg Ala Lys 
255 260 265 



ctt gat gaa aaa gga ttt tct aat gat get tat tat aeg aca gga aaa 1347 
Leu Asp Glu Lys Giy Phe Ser Asn Asp Ala Tyr Tyr Thr Thr Giy Lys 
270 275 280 



age aag gac gga aaa ate gaa ate tat gaa ggc ggt aca gaa gcg aga 1395 
Ser Lys Asp Giy Lys lie Glu lie Tyr Glu Giy Giy Thr Glu Ala Arg 
285 290 295 



ate ggg cgt aat gca ttc gee etc cag cct gee ctt tec ttc ctg gtg 1443 
lie Giy Arg Asn Ala Phe Ala Leu Gin Pro Ala Leu Ser Phe Leu val 
300 305 310 



gaa age agg gga ata gac ate gga cgc gaa aat ttt gca aga aga gtc 1491 
Glu ser Arg Giy lie Asp lie Giy Arg Glu Asn Phe Ala Arg Arg val 
315 32b 325 330 

gcg get cag gtt get aca cat gag acg ate ate gac acg aca gtg aag 1539 
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Ala Ala Gin val Ala Thr His Glu Thr He He Asp Thr Thr Val Lys 
335 340 345 

cat qca gcc gag ate aag cgc ctt gtc tec aaa gaa aaa tta aag ctg 1587 
His Ala Ala Glu lie Lys Arg Leu val ser Lys Glu Lys Leu Lys Leu 
350 355 360 

1635 
1683 
1731 



ata caa aac ggc get aaa gtg age gat aaa gac caa gtg gtc ate aac 
lie Gin Asn Gly Ala Lys val ser Asp Lys Asp Gin val val lie Asn 
365 370 375 

agt gag ttt gca ggc ccg ttt aaa gac acg ctt aaa gtc get gat att 
Ser Glu Phe Ala Gly Pro Phe Lys Asp Thr Leu Lys Val Ala Asp lie 
380 385 390 

gcc tea gga caa gca gtt gac gtt cct gtc caa tat tac age gcc tea 
Ala ser Gly Gin Ala Val Asp Val Pro val Gin Tyr Tyr ser Ala Ser 
395 9 400 405 410 

gag gcc gtt cct gtg ctg tea aga act egg ccg ace get tac ctt gtc 1779 
Glu Ala val Pro Val Leu Ser Arg Thr Arg pro Thr Ala Tyr Leu Val 
415 420 425 

a tta 1827 
1875 



ctt ccg ggc cat caa gat ate gaa cag aag ctg aag gat cag gga tta 
Leu Pro Gly His Gin Asp lie Glu Gin Lys Leu Lys Asp Gin Gly Leu 
430 435 440 



aag age gtg aca ctg get ttc aaa caa aaa etc ace get gaa gcg tat 
Lys ser val Thr Leu Ala phe Lys Gin Lys Leu Thr Ala Glu Ala Tyr 
445 450 455 

gag gtt tta teg aaa gaa aca gcg gga gaa tct gag ggc egg cca gtg 1923 
Glu val Leu Ser Lys Glu Thr Ala Gly Glu ser Glu Gly Arg Pro val 
460 465 470 

ate aag gta gaa acg aag etc aaa aaa cag aaa aaa gag ttt cct aaa 1971 
lie Lys val Glu Thr Lys Leu Lys Lys Gin Lys Lys Glu Phe Pro Lys 
475 480 485 490 

gga aca aaa ate tat ttt aca get cag cag caa age aat ctg ctg tea 
Gly Thr Lys lie Tyr phe Thr Ala Gin Gin Gin ser Asn Leu Leu ser 
495 500 505 



ate gca ctt gag ccg gag teg gtt gac agt tat gta age aca ggt tac 
Glu Pro Glu ser Val Asp Ser Tyr val Ser Thr Gly Tyr 
510 515 520 



lie Ala Leu 



2019 



2067 



2115 



att cct tct caa aaa ggc aaa gag ctg ccg gtt tac cgc ttc atg ctg 
lie Pro Ser Gin Lys Gly Lys Glu Leu Pro val Tyr Arg Phe Met Leu 
525 530 535 

aac acc aaa acg ctt aat ttt aag gaa taatcaccag gcatccgtct 2162 
Asn Thr Lys Thr Leu Asn Phe Lys Glu 
540 545 

ttgacggatg etttttageg gttttttgtt ttttcataca taattgtttt aaactgagat 2222 

cgaaacctat acaataaata tcagtctgaa atctggaagg agagaatccg gttggaatca 2282 

catgaagaat tatggaggga agccaaggcc ttcatcgagc tetgetaegg ggaactgtcg 2342 

aagtccgaag aagaaacaag gatgegctta cataaaatag ataaagaaat cagagaaacc 2402 

ggaagctata cacatacatt agaagaaatc gaacatggag ccagaatggc gtggagaaac 2462 

agcagccgct geateggcag gctgttttgg cactctctta ctgtcatcga tcaaagaggc 2522 

gttcaaaccg aggcagaggt gcgggatgcg cttttccacc atattcagct tgcaacaaac 2582 
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ggagggaaaa tcagaccgtt cattacggtt ttccccccgg aacaaaacgg acacagcgaa 2642 
gt 2644 

<210> 166 

<211> 547 

<212> PRT 

<213> Bacillus licheniformis 



<400> 166 

Met Lys He Gin Lys Arg val Gin Ala Leu Leu Ala Thr Ser Ala Met 
15 10 15 

k Phe Ala Gly Leu Met Leu Ser Asp Ala val Tyr Ala Ala Glu Thr Pro 
> 20 25 30 

Tyr Tyr Gly Lys Asn Tyr Thr Gin Pro Glu Gin Val Ser Ser Leu Tyr 
35 40 45 

Pro Glu Pro Glu Glu Thr Phe Ser Thr Pro Ala Phe val Lys Glu Gly 
50 55 60 

Glu Ala Phe Thr Thr Gin Glu Glu Met Met Lys Phe lie Thr ser Leu 
65 70 75 80 

Thr Lys Lys Ser Pro Asn Val Lys lie Gly Asn lie Gly phe ser lie 
85 90 95 

Glu Lys Arg Asn lie Pro val Leu Tyr Phe Thr Lys Asp Lys Gin lie 
100 105 110 

i Arg ser lie ser Lys Lys Pro Thr Val Trp Leu Gin <3ly Gin lie His 
' 115 120 125 

Gly Asn Glu Pro Ala Ala Gly Glu Ser Ala Leu Ala lie Ala Glu Lys 
130 135 140 

Leu Ala Gly Pro Tyr Gly Asp Lys Val Leu Asp Lys lie Asn val lie 
145 150 155 160 

val val Pro Arg Val Asn Pro Asp Gly Ser Tyr Gin Phe Asn Arg Arg 
165 170 175 

Leu Ala Asn Gly lie Asp Gly Asn Arg Asp His Val Lys Leu Glu Ser 
180 185 190 

Pro Glu val Arg Ala lie His Gin Glu Phe Asn Lys Tyr Ser Pro Glu 
195 200 205 
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val val lie Asp Ala His Glu Tyr Gly val Gly Gin Asn Glu Phe Gin 
210 215 220 

Ser lie Gly Glu Lys Gly ser Leu Lys Tyr His Asp lie Leu lie Leu 
225 230 235 240 

ser Gly Lys Asn Leu Asn lie Pro Lys Ser lie Arg His Ala ser Asp 
245 250 255 

ser Leu Tyr Val Asn Gly Val Arg Ala Lys Leu Asp Glu Lys Gly Phe 
260 265 270 

ser Asn Asp Ala Tyr Tyr Thr Thr Gly Lys Ser Lys Asp Gly Lys lie 
275 280 285 

Glu lie Tyr Glu Gly Gly Thr Glu Ala Arg lie Gly Arg Asn Ala Phe 
290 295 300 

Ala Leu Gin Pro Ala Leu Ser Phe Leu Val Glu Ser Arg Gly lie Asp 
305 310 315 320 

lie Gly Arg Glu Asn Phe Ala Arg Arg Val Ala Ala Gin val Ala Thr 
325 330 335 

His Glu Thr lie lie Asp Thr Thr Val Lys His Ala Ala Glu lie Lys 
340 345 350 

Arg Leu Val ser Lys Glu Lys Leu Lys Leu lie Gin Asn Gly Ala Lys 
355 360 365 

Val Ser Asp Lys Asp Gin val Val lie Asn Ser Glu Phe Ala Gly Pro 
370 375 380 

Phe Lys Asp Thr Leu Lys Val Ala Asp lie Ala Ser Gly Gin Ala Val 
385 390 395 400 

Asp Val Pro val Gin Tyr Tyr Ser Ala Ser Glu Ala val Pro Val Leu 
405 410 415 

Ser Arg Thr Arg Pro Thr Ala Tyr Leu Val Leu Pro Gly His Gin Asp 
42 O 425 430 

He Glu Gin Lys Leu Lys Asp Gin Gly Leu Lys ser val Thr Leu Ala 
435 440 445 

Phe Lys Gin Lys Leu Thr Ala Glu Ala Tyr Glu val Leu Ser Lys Glu 
450 455 460 

Thr Ala Gly Glu Ser Glu Gly Arg Pro Val lie Lys val Glu Thr Lys 
465 470 475 480 
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Leu Lys Lys Gin Lg| Lys Glu Phe Pro Lys Gly Thr Lys lie T^r Phe 

Thr Ala Gin Gin Gin ser Asn Leu Leu ser lie Ala Leu Glu Pro Glu 
500 505 510 

Ser Val Asp Ser Tyr Val Ser Thr Gly Tyr lie Pro ser Gin Lys Gly 
515 520 525 

Lys Glu Leu Pro Val Tyr Arg Phe Met Leu Asn Thr Lys Thr Leu Asn 
7 530 535 540 

Phe i_ys Glu 
545 

<210> 167 

<211> 2146 

<212>- DNA 

<213>- Bacillus licheniformis 
<220» 

<221>- CDS 

<222> C501) . . (1643) 

<223> 



<40O> 167 
aagaaaaacc 


gatgaaagaa 


gagcctgcca aggatggcaa agatgatacc 


gcgcctgcta 


60 


aagacaaaac 


taaagggaaa 


gatacaaaag ataaagaaac gtctgcgagt 


gagcagaacg 


120 


gagaggttgt 


cacagaggaa 


tcatcgggtg atgaagattt attcacaaca 


tacegcatgg 


180 


aaatggacga 


tcagcgcagc 


agggagaggg aggaattaac cgaaatcgtc 


agaagegata 


240 


aagcgacggc 


aaaagaaaaa 


agcgaagctt acgacaagat gacagagctc 


agegaagctg 


300 


aaggaacgga 


aaagaccctt 


gaaaccctca tcaaaacaaa aggctattaa 


gaegecttgg 


360 


tcaacgccga 


cggcgataaa 


gtcaatatta cggtgaaggc gaaggagcac 


tegaaagecg 


420 


cctgcaccga 


gtttacattt 


cctcaaatga tagttttcat tgatttgcta 


gtataagtgt 


480 


tatcaaaagg 


aggttaatat 


atg aac ttt tac aaa acg etc gcc tta tea act 
Met Asn Phe Tyr Lys Thr Leu Ala Leu Ser Thr 
1 5 10 


533 



ctt gcg gca tec tta ttg tct ccc tea tgg age att etc ccc cgt gcc 581 
Leu Ala Ala Ser Leu Leu Ser Pro Ser Trp Ser lie Leu Pro Arg Ala 
15 20 25 

gaa get tea get tat aag gac ttc teg gtg act gcc gat gca gag aca 629 
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Glu Ala Ser Ala Tyr Lys Asp Phe ser val Thr Ala Asp Ala Glu Thr 
30 35 40 

gag ccg gtg gat acc cct gac gac gcg gca gat gac ccg gcg att tgg 677 
Glu pro val Asp Thr Pro Asp Asp Ala Ala Asp Asp Pro Ala He Trp 
45 50 55 

725 
773 
821 
869 
917 



gtt cat ccg aag cag cct gaa aaa age egg ctg ate aca aca aat aaa 
val His Pro Lys Gin Pro Glu Lys Ser Arg Leu lie Thr Thr Asn Lys 
60 65 70 75 

aaa tct ggc ttg ate gtt tac gat tta aac gga aaa cag ctg gca gcc 
Lys ser Giy Leu lie val Tyr Asp Leu Asn GTy Lys Gin Leu Ala Ala 
80 85 90 

tat ccg ttt ggc aaa tta aac aac gtc gat etc cgc tac aat ttt ccg 
Tyr Pro Phe Gly Lys Leu Asn Asn val Asp Leu Arg Tyr Asn Phe Pro 
95 100 105 

etc gat ggc aaa aaa att gat att gcc ggg gcc tea aac egg tea gac 
Leu Asp Gly Lys Lys He Asp lie Ala Gly Ala Ser Asn Arg ser Asp 
110 115 120 

ggc aaa aac acg gtt gaa ata tac gcc ttt gac ggc gaa aaa aac aag 
Gly Lys Asn Thr val Glu lie Tyr Ala Phe Asp Gly Glu Lys Asn Lys 
125 130 135 

ctg aaa aac ate gtc aat cct caa aaa cct att caa acc gat att gag 965 
Leu Lys Asn lie Val Asn Pro Gin Lys Pro lie Gin Thr Asp lie Glu 
140 145 150 155 



gag gtg tat ggt ttc age ctg tat cac age cag aaa acc ggc aag ttc 
Glu vaT Tyr Gly Phe ser Leu Tyr His ser Gin Lys Thr Gly Lys Phe 
160 165 170 



gag cca 
Glu Pro 



1013 



1157 



tac gcc atg gtg acc gga aag aac gga gaa ttc gag caa tac gaa ctg 
Tyr Ala Met VaT Thr Gly Lys Asn Gly Glu Phe Glu Gin Tyr Glu Leu 
175 180 185 

ttt gac aac gga aaa gga caa gtc gaa ggc aaa aag gtc cgc tea ttc 
Phe Asp Asn Gly Lys GTy Gin val Glu Gly Lys Lys val Arg Ser Phe 
190 195 200 

aaa atg age tct caa aca gaa ggg ctt gca gca gat gat gaa tac ggc 
Lys Met Ser Ser Gin Thr Glu GTy Leu Ala Ala Asp Asp Glu Tyr Gly 
205 210 215 

aaa atg tac ate get gaa gaa gac get gcg att tgg tct ttc age gcc 1205 
Lys Met Tyr lie Ala Glu Glu Asp Ala Ala lie Trp ser Phe ser Ala 
220 225 230 235 

aac ggc gga gat aaa gga aaa att gtc gat cgc gca ggc gga 
Asn Gly Gly Asp Lys GTy Lys lie val Asp Arg Ala Gly Gly 
240 245 250 

ccg cat tta acc get gat att gaa ggg ctg acg att tac tac gga gaa 
pro His Leu Thr Ala Asp lie Glu GTy Leu Thr lie Tyr Tyr GTy Glu 
255 260 ' 265 

gac ggc gaa gga tat ttg ate gcg tec agt cag ggc gat aac cgt tat 
Asp Gly Glu GTy Tyr Leu lie Ala Ser ser Gin Gly Asp Asn Arg Tyr 
270 275 280 

gcc ate tat gac egg cgc ggg aaa aac gac tat gtc gcc gat ttt tea 1397 
Ala lie Tyr Asp Arg Arg GTy Lys Asn Asp Tyr Val Ala Asp Phe ser 
285 290 295 

att gat gac ggt aaa gaa ate gac ggg aca age gat acc gat gga ate 1445 
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He Asp Asp Gly Lys Glu lie Asp Gly Thr ser Asp Thr Asp Gly lie 
300 305 310 315 

gac gtc ate ggc ttc ggc etc ggc aaa aaa tat cca tac ggc ate ttt 1493 
Asp val lie GTy Phe Gly Leu Gly Lys Lys Tyr Pro Tyr Gly lie Phe 

32 !T 



320 325 330 



gtc gec caa gac ggc gaa aat acg gaa aat gga cag cca gec aat cag 
val Ala Gin Asp Gly Glu Asn Thr Glu Asn Gly Gin Pro Ala Asn Gin 
335 340 345 



1541 



aac ttc aaa att gtc tec tgg gaa aaa att get gac gcg ctg gac gac 1589 
Asn Phe Lys lie val ser Trp Glu Lys lie Ala Asp Ala Leu Asp Asp 
350 355 360 

aag cct gat ate gat gat cag gtc aat ccc cga aaa ctg aaa aaa cga 1637 
Lys Pro Asp lie Asp Asp Gin val Asn Pro Arg Lys Leu Lys Lys Arg 
365 370 375 

gec aaa taacgacgga tecgegggaa atgcccgcgg atttttcaca ttxctttatg 1693 

Ala Lys 

380 

ttaagataac tattaatgga gggatggtat tgcgtttaaa tctctatgcc gtagtgttta 1753 

tcatgttggc ggttttatca aatgtggtgt ttctctgcgt ttttaatcaa ggtgtattgg 1813 

cgtacacttc tgctgtcatc ttcctgcttg ctgetgeata ttgcacgaag cgtcggcctg 1873 

aaaagtaagg cttcctatgc cttatggctt etcegtaaaa tgctcgttcc gtaaggegge 1933 

agtttgagcg cgcctttttt ccgggttccc tttaaaacgt ccgtatttgt ttcctccgga 1993 

agegagacac ttctgttttc cgctgtaaaa ttcatcacga aaatataatc gtggcggccg 2053 

tctgtgcgga gctgggcggt gacgcctttc gggagctctg tatcgagcac tttggcaatc 2113 

ccgcactctt eaatgagect ggatataaac gee 2146 

<210> 168 
<211> 381 
<212> PRT 

<213> Bacillus licheniformis 
<400> 168 

Met Asn Phe Tyr Lys Thr Leu Ala Leu Ser Thr Leu Ala Ala ser Leu 
15 10 15 

Leu ser Pro ser Trp ser lie Leu Pro Arg Ala Glu Ala ser Ala Tyr 
20 25 30 

Lys Asp Phe ser val Thr Ala Asp Ala Glu Thr Glu Pro val Asp Thr 
35 40 45 

pro Asp Asp Ala Ala Asp Asp Pro Ala lie Trp val His Pro Lys Gin 
50 55 60 
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pro Glu Lys ser Arg Leu lie Thr Thr Asn Lys Lys ser Gly Leu lie 
65 70 75 80 

val Tyr Asp Leu Asn Giy Lys Gin Leu Ala Ala Tyr Pro Phe Gly Lys 
85 90 95 

Leu Asn Asn Val Asp Leu Arg Tyr Asn Phe Pro Leu Asp Gly Lys Lys 
100 105 110 

lie Asp He Ala Gly Ala ser Asn Arg Ser Asp Gly Lys Asn Thr val 
115 120 125 

Glu lie Tyr Ala Phe Asp Gly Glu Lys Asn Lys Leu Lys Asn lie val 
130 135 140 

Asn Pro Gin Lys Pro lie Gin Thr Asp lie Glu Glu val Tyr Gly Phe 
145 150 155 160 

Ser Leu Tyr His Ser Gin Lys Thr Gly Lys Phe Tyr Ala Met Val Thr 
165 170 175 

Gly Lys Asn Gly Glu Phe Glu Gin Tyr Glu Leu Phe Asp Asn Gly Lys 
180 185 190 

Gly Gin val Glu Gly Lys Lys Val Arg Ser Phe Lys Met Ser Ser Gin 
195 200 205 

Thr Glu Gly Leu Ala Ala Asp Asp Glu Tyr Gly Lys Met Tyr He Ala 
210 215 220 

Glu Glu Asp Ala Ala lie Trp Ser Phe ser Ala Glu Pro Asn Gly Gly 
225 230 235 240 

Asp Lys Gly Lys lie val Asp Arg Ala Gly Gly Pro His Leu Thr Ala 
245 250 255 

Asp lie Glu Gly Leu Thr lie Tyr Tyr Gly Glu Asp Gly Glu Gly Tyr 
260 265 270 

Leu lie Ala Ser Ser Gin Gly Asp Asn Arg Tyr Ala lie Tyr Asp Arg 
275 280 285 



Arg Gly Lys Asn Asp Tyr val Ala Asp Phe Ser lie Asp Asp Gly Lys 
290 295 300 

Glu lie Asp Gly Thr Ser Asp Thr Asp Gly lie Asp Val lie Gly Phe 
305 310 315 320 

Gly Leu Gly Lys Lys Tyr Pro Tyr Gly lie Phe Val Ala Gin Asp Gly 
325 330 335 
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Glu Asn Thr Glu Asn Gly Gin Pro Ala Asn Gin Asn Phe Lys lie Val 
340 345 350 



Ser Trp Glu Lys lie Ala Asp Ala Leu Asp Asp Lys Pro Asp lie Asp 
355 360 365 

Asp Gin Val Asn Pro Arg Lys Leu Lys Lys Arg Ala Lys 
370 375 380 

<210> 169 

<211> 1301 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C501) . . (803) 

<223> 



<400> 169 

gaactgtcct tggcccttga aacccacggt tagcgaggcc tcattatacc gtattctcaa 60 

naaactctct aatggttgaa tcagaataga ttttcgtctg cattcatcac ttatcgtcat 120 

ctgttcgcgt gtactgcgtt ccctaatcga cgtggaacca cgtgctgaac agtggactat 180 

ctctcgctct ctccataacc tggcttatcc ttcgcgcgcg gtcttaaaac atgctctcct 240 

ataagcagct ttgggtaatg tctgcttatt ccatcaccct cgcaaccgtg ttttttgcaa 300 

ttatggacgc gctggaggcg gtggttccaa gtcagttcct cctgaactgg tttgtgaact 360 

ttratcatgct gtttctcgcc attaaagaaa cgccggcttc taaagcagcg aggtaaagcg 420 

ggcaggagca aatttgttgt catgttggaa gagggacaag cgtaacataa taaaaaatgc 480 

acgaaatggg gacaaatcag atg aaa cgt gtc att gtg ctg ttt teg att ttg 533 

Met Lys Arg val lie val Leu Phe ser lie Leu 
15 10 

ct:c gec ctg ttc att gtt tat tat gac ttg aaa tea ggc acc ate cct 581 
Leu Ala Leu Phe lie Val Tyr Tyr Asp Leu Lys Ser Gly Thr lie Pro 



caa aac gec tta ccg get tea acc atg gca gcg gaa get ccg get gca 629 
Gin Asn Ala Leu Pro Ala ser Thr Met Ala Ala Glu Ala Pro Ala Ala 
30 35 40 

age ctg caa tat aag tec gtt acg gta aag ccc gga caa acg gta ttt 677 
Ser Leu Gin Tyr Lys Ser Val Thr Val Lys Pro Gly Gin Thr val Phe 
45 50 55 

tea ate ate ggg aac age gec gtt ccg get gac aaa ata gee gaa gat 725 
ser lie lie Gly Asn ser Ala Val pro Ala Asp Lys lie Ala Glu Asp 
60 65 70 75 
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ttt gaa gag ttg aat ccg aat gtt gag gcg ggc cgc att caa gca ggt 
Phe Glu Glu Leu Asn Pro Asn Val Glu Ala Gly Arg He Gin Ala Gly 
80 85 90 



773 



gtc acc tac aag ttt ccc gtt tat cct gat taagcgttaa tttcttgtca 823 
val Thr Tyr Lys Phe Pro Val Tyr Pro Asp 
95 100 

gtttcatgaa cgggctgtta caataagact tgtaaacgat ttggtataag aaaaggagca 883 

accgcctccg aattatactt aaggagcgaa ttcaagtgag tgaaatcaca catcgtacaa 943 

aaacgcgtcc cgttaaagtg ggacctttaa caataggcgg caataacgaa gtcgtcattc 1O03 

aaagcatgac aacaacgaaa acacatgacg ttgaagcaac cgtcgccgaa atcaacagac 1063 

tcgcggaagc aggatgtcaa atcgtccgcg tcgcctgtcc tgatgaacgg gctgccgacg 1123 

ccattccaga gatcaaaaag cggatatcca tccctcttgt cgtggatatt catttcaact 1183 

ataaattggc attaaaagcg atcgaaggcg gagccgataa aatccgcatc aatccgggta 1243 

1 acatcggccg ccgcgaaaag gttgaagcgg tcgtcaacgc agcgaaggaa aagggcat 1301 

<210> 170 

<211> 101 

<212> PRT 

<213> Bacillus licheniformis 

<400> 170 

Met Lys Arg Val lie val Leu Phe ser lie Leu Leu Ala Leu Phe lie 
1 5 10 15 

Val Tyr Tyr Asp Leu Lys Ser Gly Thr lie Pro Gin Asn Ala Leu Pro 
20 25 30 

. Ala Ser Thr Met Ala Ala Glu Ala Pro Ala Ala Ser Leu Gin Tyr Lys 
> 35 40 45 

ser val Thr Val Lys Pro Gly Gin Thr val Phe ser lie lie Gly Asn 
50 55 60 

ser Ala val Pro Ala Asp Lys lie Ala Glu Asp Phe Glu Glu Leu Asn 
65 70 75 80 

Pro Asn val Glu Ala Gly Arg lie Glh Ala Gly val Thr Tyr Lys Phe 
85 90 95 

Pro val Tyr pro Asp 
100 



<210> 171 



Page 289 



lO294.000.ST25.txt 

<211> 1627 
<212> DNA 

<213> Bacillus lichem'formis 



<220> 

<221> CDS 

<222> C501) . . CH24) 
<223> 



<400> 171 
cgggttcatc 


agcttgtcac 


atcgctaaag 


aaaaeggetc 


agtcagacga tgaatttctc 


60 


ttcaatctcg 


gaaaagaact 


gacagattgc 


agctttagaa 


tttacatgtg cgatgaagac 


120 


ggtattcagc 


tgacgaaaaa 


cgtgtttaag 


catgaeggag 


catggatatt teagectgag 


180 


tacatcggca 


aaaattggag 


ctggcgcccn 


tattttctcg 


agaatatcat gaggatgaga 


240 


acgatgagaa 


aagggttttt 


cagcgatttg 


tacagegata 


tegaaaeggg ggaaatgatc 


300 


agaacgtttt 


cctatccgat 


ggatgaagaa 


ttgtatctgt 


tcattgacct gtcctactca 


360 


tatttatacg 


aacaagacgg 


attaatttaa 


gcggcggcct 


ttcgccgctt tttctttttg 


420 


aaaaaatgaa 


tcccgagagg 


tttgtttcgc 


gtatataaag 


gaaaatgtga aaatataaat 


480 


gctaaaaagg 


ggtggatcat 


atg aag aac gtt tgg tea tec tta ctg tgc gcg 
Met Lys Asn val Trp Ser Ser Leu Leu cys Ala 
1 5 10 


533 



725 



ctt ctg get gcg get ctt gta ttc ttc tgc gcg gat ttt gec aaa gee 581 
Leu Leu Ala Ala Ala Leu val Phe Phe Cys Ala Asp Phe Ala Lys Ala 
15 20 25 

gga gaa aaa ccg aca aga gca teg tta ttt gag acc ctt caa tec gta 629 
Gly Glu Lys Pro Thr Arg Ala Ser Leu Phe Glu Thr Leu Gin ser val 
30 35 40 

teg gac gtc cat ttt cag ctg acc gaa aag gaa aga acg aaa aca gac 677 
ser Asp val His Phe Gin Leu Thr Glu Lys Glu Arg Thr Lys Thr Asp 
45 50 55 

atg ata tec etc ttg gaa cct tat atg gag cac gec atg gca gtg aag 
Met He ser Leu Leu Glu Pro Tyr Met Glu His Ala Met Ala val Lys 
60 65 70 75 

tat gta gag gcg aac gee ttt cct gaa caa gcg ggg tgg att ttt tac 773 
Tyr val Glu Ala Asn Ala Phe Pro Glu Gin Ala Gly Trp lie Phe Tyr 
80 85 90 

ggg aca gac gcg cct gaa gtt gca ate cct ttc ttc age tat ggc gga 821 
Gly Thr Asp Ala Pro Glu val Ala lie Pro Phe Phe Ser Tyr Gly Gly 
95 100 105 

gac aca aaa gtg gcg ggg aaa gac gga age tat acc gta tat gaa ttt 869 
Asp Thr Lys val Ala Gly Lys Asp Gly ser Tyr Thr val Tyr Glu Phe 
110 115 120 

gtt gga gat caa aac gac ggc cct gtt tea tat caa aaa aat tat cag 917 
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1061 
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val Gly Asp Gin Asn Asp Gly Pro Val ser Tyr Gin Lys Asn Tyr Gin 
125 130 135 

acg qtg acg ctg aag aat acc ggc ggc age ttc aaa gta acg gat ate 
Thr val Thr Leu Lys Asn Thr Gly Gly Ser Phe Lys val Thr Asp lie 
140 145 150 155 

ggc caa tct gat aca aaa ccg get gga gaa gaa ata atg tec aaa caa 
Gly Gin ser Asp Thr Lys Pro Ala Gly Glu Glu lie Met Ser Lys Gin 
3 160 165 170 

ccg gat gaa aaa gaa aca age teg aat ttt gcg gat aaa ggg gaa gga 
pro Asp Glu Lys Glu Thr Ser Ser Asn Phe Ala Asp Lys Gly Glu Gly 
175 180 185 

gac cag get gca ttt ccg ctt ttt gee acc gat gtt aac tgg aca ttg 
Xsp Gin Ala Ala Phe Pro Leu Phe Ala Thr Asp val Asn Trp Thr Leu 
190 195 200 

gec gga att ttc age tagcaaaaga atttaaagaa aatcattgac aatgatactg 1164 
Ala Gly lie Phe Ser 
205 

ataatcatta tcatttaatt atagagagat gaacctctct gttccccaac ccctctatca 1224 

gatcaagatt taaaaaactt ggcgctgccc ccgccaagtt ttttatttgc atggaatccc 1284 

gcacttcaaa tagctgeggg atttttgggc attaggegeg cgcaggaata agacaatcct 1344 

ttgetccatra aatctaaatt ggtggttcaa atagactcct ctgcagtcaa aaaaatattt 1404 

ttcatgtatg acatgaaaaa agaaaactca aactatgaaa aagcggtttt tctttttcat 1464 

gatcaaaaag gaaaaatgtc ateggctgat actttgtggt atgatgcttt gtagaacttg 1524 

tattataatt aatacttgtt gatcctgaag ttgttttttt gaaaggagtc ttttttagaa 1584 

tgtcacaatt aatgggtatc atcacgagac tgeagagect gca 1627 

<210> 172 

<211> 208 

<212> PRT 

<213> Bacillus licheniformis 



<400> 172 

Met Lys Asn val Trp Ser Ser Leu Leu Cys Ala Leu Leu Ala Ala Ala 
1 5 10 15 

Leu Val Phe Phe cys Ala Asp Phe Ala Lys Ala Gly Glu Lys Pro Thr 
20 25 30 

Arg Ala Ser Leu Phe Glu Thr Leu Gin ser val ser Asp val His Phe 
35 40 45 

Gin Leu Thr Glu Lys Glu Arg Thr Lys Thr Asp Met lie Ser Leu Leu 
50 55 60 
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Glu Pro Tyr Met Glu His Ala Met Ala val Lys Tyr val Glu Ala Asn 
65 ~ 70 75 80 

Ala Phe Pro Glu Gin Ala Gly Trp He Phe Tyr Gly Thr Asp Ala Pro 
85 90 95 

Glu val Ala He Pro Phe Phe Ser Tyr Gly Gly Asp Thr Lys val Ala 
100 105 110 

Gly Lys Asp Gly Ser Tyr Thr val Tyr Glu Phe val Gly Asp Gin Asn 
115 120 125 

Asp Gly Pro Val Ser Tyr Gin Lys Asn Tyr Gin Thr Val Thr Leu Lys 
130 135 140 

Asn Thr Gly Gly ser Phe Lys val Thr Asp lie Gly Gin Ser Asp Thr 
145 150 155 160 

Lys Pro Ala Gly Glu Glu lie Met Ser Lys Gin Pro Asp Glu Lys Glu 
165 170 175 

Thr Ser Ser Asn Phe Ala Asp Lys Gly Glu Gly Asp Gin Ala Ala Phe 
180 185 190 

Pro Leu Phe Ala Thr Asp val Asn Trp Thr Leu Ala Gly He Phe Ser 
195 200 205 

<210> 173 
<211> 2297 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . (1802) 
<223> 

<400> 173 

gacatcgccg ccaagatgcg ggatgggatt gagaaattga tggaatcgct gatcct-ttct 60 

ggcctagtca tgctggttct cgaccattca aggccggctt ccggcggcga gcaccatxtt 120 

tcccactacc ttgaaatgaa agcgctggag aacaataagc ggcaagtgct ccacggtgct 180 

aaagtcggct gcagcgcgat tatgctgact gacatttacc gatctcttat cggtgcaagc 240 

ctgggtgatc aacacgctga gcaagcgatt cgctccgttt atgaaaagct ccctgacggt 300 

aagaaaatgg cagagtggat gaggcgtatc ggcgggcctg tatcattcaa agaactcgat 360 
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gttgaagaag agctggtgag agaagcgctc gcatacgccc atcagctcag agaccggtat 420 

acgggactga aaatcatcaa tcaatacggc cttttgccgg ggcttttagg caaaggacca 480 

ggcgtgaaag gggttaaaat gtg aaa agg ttc ctt tea tct ate ttt atg gtc 

VaT Lys Arg Phe Leu ser ser He Phe Met val 
15 10 



533 



581 



629 



acg gtc get gta tgt ttg ctt tta teg ggg tgc aag gcg agt cct gee 

Thr val Ala val Cys Leu Leu Leu Ser Giy Cys Lys Ala Ser Pro Ala 
15 20 25 

tec gat caa gcg gac ggc acc gaa ctg aca ttt tgg aca ttc aac ggc 

ser Asp Gin Ala Asp Giy Thr Glu Leu Thr Phe Trp Thr Phe Asn Giy 
30 35 40 

ctt cat gaa cag ttt tat get gag atg gtg aaa gaa tgg aac aaa aag 677 

Leu His Glu Gin Phe Tyr Ala Glu Met val Lys Glu Trp Asn Lys Lys 
45 50 55 

tat ccc gag cga aaa ate aaa tta aat aca gtg gtg tat ccg tat gga 725 

Tyr Pro Glu Arg Lys lie Lys Leu Asn Thr VaT val Tyr Pro Tyr Giy 

60 65 70 75 

cag atg cat gac aat tta tct ate teg ctt tta gee ggg aaa ggg gtt 773 

Gin Met His Asp Asn Leu Ser He ser Leu Leu Ala Giy Lys Giy Val 
80 85 90 

cca gat att gec gat gtt gag ctg ggg cgc tat teg aac ttt ttg aag 821 

Pro Asp He Ala Asp val Glu Leu GTy Arg Tyr Ser Asn Phe Leu Lys 
95 100 105 

ggc tct gac att cct ctt acc gat tta acg ccg ctt gtg gag gac gaa 
GTy ser Asp lie Pro Leu Thr Asp Leu Thr Pro Leu val Glu Asp Glu 
110 115 120 



869 
917 
965 



cgc gac aag ttt gtt gaa gcg agg ctg acg etc tac age aag aac ggc 
Arg Asp Lys Phe val Glu Ala Arg Leu Thr Leu Tyr Ser Lys Asn Giy 
125 130 135 

aag ctt tac gga ctt gac aca cat gtc gga act acc gtg atg tat tac 
Lys Leu Tyr GTy Leu Asp Thr His val Giy Thr Thr val Met Tyr Tyr 
140 145 150 155 

aac atg gaa atg atg aat aaa gca ggc gtt gat ccg gac gac ate aaa 1013 
Asn Met Glu Met Met Asn Lys Ala GTy val Asp pro Asp Asp lie Lys 
160 165 170 

aca tgg gaa gat tac agg gaa gcg ggc aaa aag gtc gtc aaa get etc 1061 
Thr Trp Glu Asj) Tyr Arg Glu Ala Gig Lys Lys val val Lg| Ala Leu 

gga aag ccg atg acg acg att gaa acg acc gac ccg aat tea ttt ctg 
GTy Lys Pro Met Thr Thr lie Glu Thr Thr Asp Pro Asn ser Phe Leu 
190 195 200 



1109 



ccg ctg gtt tec cag cag gga tec ggt tac ttt gat gag cag ggg egg 1157 
pro Leu Val ser Gin Gin GTy Ser GTy Tyr Phe Asp Glu Gin GTy Arg 
205 210 215 



ttg aca tta aac aat gag aca aac gtg aaa acg etc gaa ttt tta aag 1205 
Leu Thr Leu Asn Asn Glu Thr Asn VaT Lys Thr Leu Glu Phe Leu Lys 
220 225 230 235 



act tta att gag aaa gac aaa att gec gtc aca acg ccc gga ggc aat 1253 

Thr Leu lie Glu Lys Asp Lys lie Ala val Thr Thr Pro GTy GTy Asn 
240 245 250 
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cat cac agt gaa gag tat tac gga ttt atg aac caa ggc ggc gcg gcg 1301 
His His Ser Glu Glu Tyr Tyr Gly Phe Met Asn Gin Gly Gly Ala Ala 



gaa gag g 
Glu Giy G 
300 



1349 



1397 



1445 



255 - - - 2 g Q '26? 

tct gtc tta atg ccg ate tgg tat atg ggc cgt ttt ttg gat tat atg 
Ser val Leu Met Pro lie Trp Tyr Met Gly Arg Phe Leu Asp Tyr Met 
270 275 280 

cct gac ttg aaa ggg aaa ate gcg ate aga ccg ctg ccg gca tgg gaa 
pro Asp Leu Lys Gly Lys lie Ala lie Arg Pro Leu Pro Ala Trp Glu 
285 290 295 

gg gga gac cgc tea gcg gga atg ggc gga acg gee ace gtg att 
Ty Gly Asp Arg ser Ala Gly Met Gly Gl^ Thr Ala Thr val lie 

cca aaa cag gcg aaa cag gtc gat ctg gec aag gat ttc ttg aaa ttt 1493 
Pro Lys Gin Ala Lys Gin Val Asp Leu Ala Lys Asp Phe Leu Lys Phe 
320 325 330 

gec aaa gcg tea aaa gaa ggc aac ate aag ctg tgg ace gtg etc ggg 1541 
Ala Lys Ala ser Lys Glu Gly Asn lie Lys Leu Trp Thr val Leu Gly 
335 340 345 

ttc gat: ccg etc aga tgg gat gtg tgg gac teg gac gaa ttg aaa aaa 1589 
Phe Asp Pro Leu Arg Trp Asp Val Trp Asp Ser Asp Glu Leu Lys Lys 
350 355 360 

cca aat caa tat aca gaa tac ttt caa aac gga caa cac ate ttt tec 1637 
pro Asn Gin Tyr Thr Glu Tyr Phe Gin Asn Gly Gin His lie Phe Ser 
365 370 375 

gtg ctt: ctt gac ata aag gat gag ate aat ccg ctt tac ctt act gag 
vat Leu Leu Asp lie Lys Asp Glu lie Asn Pro Leu Tyr Leu Thr Glu 
380 385 390 395 

gat tat gcg aag act tec gat etc gtc aac aga aac ata ctg tac gaa 1733 
Asp Tyr Ala Lys Thr ser Asp Leu val Asn Arg Asn lie Leu Tyr Glu 
400 405 410 



1685 



gcg etc aaa acg aag age aaa aca ccg aaa gaa gca ttg gac aaa gca 1781 
Ala Leu Lys Thr Lys Ser Lys Thr Pro Lys Glu Ala Leu Asp Lys Ala 
415 420 425 



gca get: gaa gtg aaa ggg caa tagtctttca ttactgtaaa gegaggegat 1832 
Ala Ala Glu val Lys Gly Gin 
430 

aacttgaaga ctgttaaaac agatacagtg cattegttte cgccggtgag cagaaaaaga 1892 

aagatcagac gtttattata ttcagcaaaa gccgcaccct acatttttac agcacctttt 1952 

gtactctcct tttgeatatt ttttctttat ccgcttatca gegtegtcat catgagtttt 2012 

caaagcattc tcccegggga agtccgcttc ategggaegg agaaetataa agcattaaac 2072 

aatcctacat tttatacege actattcaac acegtaaaat acaccttttg gaeattgetg 2132 

attttaatac ctgttcctct tattctggca gtctttttag attctaaact cgtaaagttt 2192 

aaaaacgtgt teaaategge tttattcatc ccggctctga cttcaaccat tgtggcgggg 2252 

attattttca ggctgatttt tggagaaatg gatacatccc tggcg 2297 

<210> 174 
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<211> 434 
<212> PRT 

<213> Bacillus licheniformis 



<400> 174 

val Lys Arg Phe Leu ser Ser He Phe Met Val Thr Val Ala val cys 
15 10 15 

Leu Leu Leu ser Gly Cys Lys Ala ser pro Ala ser Asp Gin Ala Asp 
20 25 30 

Gly Thr Glu Leu Thr Phe Trp Thr Phe Asn Gly Leu His Glu Gin Phe 
35 40 45 

Tyr Ala Glu Met val Lys Glu Trp Asn Lys Lys Tyr Pro Glu Arg Lys 
50 55 60 

lie Lys Leu Asn Thr val val Tyr Pro Tyr Gly Gin Met His Asp Asn 
65 70 75 80 

Leu Ser lie ser Leu Leu Ala Gly Lys Gly val Pro Asp lie Ala Asp 
85 90 95 

val Glu Leu Gly Arg Tyr ser Asn Phe Leu Lys Gly Ser Asp He Pro 
100 105 110 

Leu Thr Asp Leu Thr pro Leu Val Glu Asp Glu Arg Asp Lys Phe val 
115 120 125 

Glu Ala Arg Leu Thr Leu Tyr Ser Lys Asn Gly Lys Leu Tyr Gly Leu 
130 135 140 

i Asp Thr His val Gly Thr Thr Val Met Tyr Tyr Asn Met Glu Met Met 
' 145 150 155 160 

Asn Lys Ala Gly val Asp Pro Asp Asp lie Lys Thr Trp Glu Asp Tyr 
165 170 175 

Arg Glu Ala Gly Lys Lys Val val Lys Ala Leu Gly Lys Pro Met Thr 
180 185 190 

Thr lie Glu Thr Thr Asp Pro Asn Ser Phe Leu Pro Leu Val Ser Gin 
195 200 205 

Gin Gly ser Gly Tyr Phe Asp Glu Gin Gly Arg Leu Thr Leu Asn Asn 
210 215 220 

Glu Thr Asn val Lys Thr Leu Glu Phe Leu Lys Thr Leu lie Glu Lys 
225 230 235 240 
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Asp 



Lys 



He 



Ala 



val 
245 



Thr 



Thr 



Pro 



Gly 




Asn 



His His 



ser 



Glu Glu 
255 



Tyr Gly Phe Met Asn Gin Gly Gly Ala Ala Ser Val Leu Met Pro 
260 265 270 



lie Trp Tyr Met Gly Arg Phe Leu Asp Tyr Met Pro Asp Leu Lys Gly 
275 280 285 



Lys lie Ala lie Arg Pro Leu Pro Ala Trp Glu Glu Gly Gly Asp Arg 
290 295 300 



ser Ala Gly Met Gly Gly Thr Ala Thr Val lie Pro Lys Gin Ala Lys 
305 310 315 320 



Gin val Asp Leu Ala Lys Asp Phe Leu Lys Phe Ala Lys Ala Ser Lys 
325 330 335 



Glu Gly Asn lie Lys Leu Trp Thr val Leu Gly Phe Asp Pro Leu Arg 
340 345 350 



Trp Asp Val Trp Asp Ser Asp Glu Leu Lys Lys Pro Asn Gin Tyr Thr 
355 360 365 



Glu Tyr Phe Gin Asn Gly Gin His lie Phe ser val Leu Leu Asp lie 
370 375 380 



Lys Asp Glu lie Asn Pro Leu Tyr Leu Thr Glu Asp Tyr Ala Lys Thr 
385 390 395 400 



Ser Asp Leu Val Asn Arg Asn lie Leu Tyr Glu Ala Leu Lys Thr Lys 
405 " 410 415 



Ser Lys Thr Pro Lys Glu Ala Leu Asp Lys Ala Ala Ala Glu val Lys 
420 425 430 



Gly Gin 



<210> 175 

<211> 1864 

<212> DNA 

<213> Bacillus licheniformis 



<220> 
<221> CDS 
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<222> (533) . . C991) 
<223> 
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<400> 175 

tatgcgctgc gagcactgcg ccgtcgggta tacgctccag acgaaggacc cggacgcgct 60 

gccagtcagc cttctgttga aacggcttga tgagattccc cgccttcgtt ctttaagcat 120 

tacgggcggc gagccgatgc tctcattaaa atctgtaaag gaatatgtcg ttcctttatt 180 

aaaatacgct catgaacgcg gcgtgcggac gcagatcaac tcaaacttga cgctcgatat 240 

cggccgctac gagctgatca tcccctacct ggatgtgctt catatttccc acaactgggg 300 

aacggtcgaa gactttgcag aaatcggctt cgctatgatg gataaaaagc cgacgtttgc 360 

acagcgggcg cgctatttcg aaaaaatgat cgaaaacagc cggacgcttg ttgatgaagg 420 

ggtcatggtc tccgccgaga cgatgctcaa caaacggacg cttcctcata tcgagcatat 480 

tcaccggcaa attgtcgaag acatgaaatg ccagcgccat gaggtccatc eg atg tat 538 

Met Tyr 



ccg age gac ttt gca age gca ctt gaa tct tta age tta aaa gac atg 586 
Pro ser Asp Phe Ala Ser Ala Leu Glu Ser Leu Ser Leu Lys Asp Met 
5 10 15 

aga aaa gcg ate cae cgc ctt ctt gac att cgc gac gaa aat acg tgg 634 
Arg Lys Ala lie His Arg Leu Leu Asp He Arg Asp Glu Asn Thr Trp 
20 25 30 

atg ctg ttc ggc act ctg ccg ttt tac gcg tgc age cct gat cct gaa 682 
Met Leu Phe Gly Thr Leu Pro Phe Tyr Ala Cys Ser Pro Asp Pro Glu 
35 40 45 50 

gat cae gee etc tta cag egg ctg cgc gaa gcg aaa aac gtc acc gtc 730 
Asp His Ala Leu Leu Gin Arg Leu Arg Glu Ala Lys Asn Val Thr val 
55 ^ 60 65 

aga aac gac cct gac ggc aga teg cgc ctg aac gtc aat att ttt gac 778 
Arg Asn Asp Pro Asp Gly Arg ser Arg Leu Asn Val Asn lie Phe Asp 
70 75 80 

ggc aat ate ate gtg acc gat ttc gga gat act ccg ccg etc ggc aac 826 
Gly Asn lie lie vaT Thr Asp Phe Gly Asp Thr Pro Pro Leu Gly Asn 
85 90 95 

att cag aca gac age ctg cca age gec tac gcg aag tgg aga aaa aca 874 
lie Gin Thr Asp Ser Leu Pro Ser Ala Tyr Ala Lys Trp Arg Lys Thr 
100 105 110 

gag ctt gec aaa gaa etc aac tgc cac tgc ccg cac gtc egg tgc etc 922 
Glu Leu Ala Lys Glu Leu Asn cys His Cys Pro His val Arg cys Leu 
115 120 125 130 

gga ccg aat gtg etc gtc aaa aac age tat tat caa gat gtt gat ttt 970 
Gly pro Asn Val Leu Val Lys Asn Ser Tyr Tyr Gin Asp val Asp Phe 
135 1*0 ' K 145 

act tec aga aca gca aga gta tgaaaaaagc aagccgcaaa ggcttgcttt 1021 
Thr ser Arg Thr Ala Arg val 
150 

tttatttegg ctgatggctg agctgaaagc cgaatgtcag gtgatcctgt acaggaatcc 1081 
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aagcgccgat tccttgcgag gtgatatttt tgacgactag ctttcttttg ttgcctttta 1141 

atacgatgta cacttcgccg taggtgactt ttcctttttc attgacggca ggtgcatagg 1201 

cgtgtaaatt tcccagtttt ttcggctgca ctttataaat ctgatcgcgt tttgtaccgg 1261 

agccgaccac tgtttcaaag gcgagcggca gctttgtttt ttccatggct ttgagcatca 1321 

tcatattttt gacatcttcc gcctttggaa ctttcgctgt taagccgcct ttgattttgc 1381 

tcgtctgttc ctgggaatac gtgagttctg caggtgcttt cccgccccgg ttgtcaaagc 1441 

ggtttgtgtt gattttgcgg tattcccagt tcgcaacggt ttcattcgag gtgtaaccta 1501 

gcgcccatct gcccaaataa atcgtcgccc gatagccgat tgccagcggt gtgccggaaa 1561 

tgcttgactc attcagcatt ttaatcagat gcggattttc aatcgcaata tcggttgttt 1621 

tcagcagctc ttcggctaat tcgctcggct gcagcctcgg ctgatcctga gaggcgttag 1681 

ggtatgtgtt ctctttggaa atattcgtga cagagcttgg aatcttgatc ggcttggctg 1741 

cgtcagcttc ctgtacagcg aaaaaactaa aggataaaaa cgcagtcagc gtaaaacaca 1801 

aaagcttttt catactatca ctctttctgt ttctttttcc ttattgtttt ccggatgctc 1861 

tct 1864 

<210> 176 
<211> 153 
<212> PRT 

<213> Bacillus licheniformis 
<400> 176 

Met Tyr Pro ser Asp Phe Ala Ser Ala Leu Glu ser Leu Ser Leu Lys 
15 10 15 

i Asp Met Arg Lys Ala lie His Arg Leu Leu Asp lie Arg Asp Glu Asn 
» 20 25 30 

Thr Trp Met Leu Phe Gly Thr Leu Pro Phe Tyr Ala cys ser Pro Asp 
35 40 45 

Pro Glu Asp His Ala Leu Leu Gin Arg Leu Arg Glu Ala Lys Asn val 
50 55 60 

Thr val Arg Asn Asp Pro Asp Gly Arg ser Arg Leu Asn Val Asn lie 
65 70 75 80 

Phe Asp Gly Asn lie lie val Thr Asp Phe Gly Asp Thr Pro Pro Leu 
85 90 95 

Gly Asn lie Gin Thr Asp ser Leu Pro Ser Ala Tyr Ala Lys Trp Arg 
100 105 110 
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Lys Thr Glu Leu Ala Lys Glu Leu Asn cys His cys pro His val Arg 
115 120 125 

cys Leu Giy Pro Asn Val Leu val Lys Asn Ser Tyr Tyr Gin Asp Val 
130 135 140 

Asp phe Thr ser Arg Thr Ala Arg val 
145 150 

<210> 177 

<211> 1763 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C503) . . C1264) 

<223> 



<400> 177 
gccgctgacc 


taagggagca 


agctcccgtc 


ggtccgctcg acttgcatgt 


attaggcacg 


60 


ccgccagcgt 


tcgtcctgag 


ccaggatcaa 


actctccatg aaataatgga 


gegcagatta 


120 


agttcgtcac 


atcctgtgac 


aacatctgca 


tgacctgcat cgtgcaggcc 


cctgactacg 


180 


cacactcaaa 


tgtgcgattt 


ataaaaatga 


attaacaggt acgttttgtc 


ttgtttagtt 


240 


ttcaaagatc 


atttccgctt 


cgttcagcgg 


ctttaataat ataacatcaa 


gctcacatat 


300 


ttgtcaatraa 


cttttctcaa 


aattattttt 


tggagctttt tcatgtcagc 


tgtttatcag 


360 


cgacgaataa 


caatataaca 


tgtttattta 


attccggtca accctctttt 


taattttttt 


420 


cttaagatiga 


attattgtta 


tgttctattt 


taaacaagca taggatgaaa 


acaaagcagc 


480 


atggacaagg 


aggagttttt 


ct gtg aac 
val Asn 
1 


cat ttt tat gtg tgg cat ate aaa 
His Phe Tyr VaT Trp His lie L^s 


532 



egg att aag cag eta ate att att atg ata gee get ttt geg aca gca 580 
Arg lie Lys Gin Leu lie lie lie Met He Ala Ala Phe Ala Thr Ala 
15 20 25 



agt ttt ttt tat gtg caa aac ctg etc cct ctt cct gtg ttt tct aca 628 
ser phe Phe Tyr val Gin Asn Leu Leu Pro Leu Pro val Phe Ser Thr 
30 35 40 



gaa ggc gga gca aaa gcg gta tat aga gga gat tea gat aca aat gaa 
Glu Giy Giy Ala Lys Ala val Tyr Arg Giy Asp Ser Asp Thr Asn Glu 
45 50 55 



676 



gta gec ctt aca ttt aat ate age tgg gga gat caa aag gca atg ccc 724 
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val Ala Leu Thr Phe Asn ileser Trp Gly Asp Gin Lys Ala Met Pro 
60 65 70 

att tta gac aca tta aaa gca aac ggt att aaa gac gcg acc ttt ttt 772 
lie Leu Asp Thr Leu Lys Ala Asn Gly lie Lys Asp Ala Thr Phe Phe 
75 80 85 90 

eta tea get tea tgg gca gag cgc cac ccg gat gtc gta gaa aga ate 820 
Leu ser Ala Ser Trp Ala Glu Arg His Pro Asp Val val Glu Arg lie 
95 100 105 



cgt aaa gat ggt cac cag ate ggg agt atg gge tat get tat aaa aac 868 
Arg Lys Asp Gly His Gin lie Gly Ser Met Gly Tyr Ala Tyr Lys Asn 
110 115 120 



tat teg caa atg aag aaa age gag ate aaa aaa gac tta gca aaa gca 916 
Tyr Ser Gin Met Lys Lys Ser Glu lie Lys Lys Asp Leu Ala Lys Ala 
125 130 135 

cga cac tec ttt caa aaa etc ggg ctt gac gac ctt acg ctt tta aga 964 
Arg His Ser Phe Gin Lys Leu Gly Leu Asp Asp Leu Thr Leu Leu Arg 
140 145 150 

ccg ccg acc ggc cag ttt aat aaa gac gta etc gat gtt get aaa cag 1012 
pro Pro Thr Gly Gin Phe Asn Lys Asp Val Leu Asp Val Ala Lys Gin 
155 160 165 170 

tac ggc tac acc gtt gtt cat tat agt att aac teg gat gac tgg acg 1060 
Tyr Gly Tyr Thr val Val His Tyr Ser lie Asn Ser Asp Asp Trp Thr 
175 180 185 

aac ccg ggg gtt caa aag ate gtc caa aac gta aat gga acg gta aac 1108 
Asn Pro Gly val Gin Lys lie val Gin Asn val Asn Gly Thr Val Asn 
190 195 200 

gee ggt gac ate gtg etc ttt cac get tea gat tec gee aaa caa aca 1156 
" Ty Asp lie vaT 



Ala Gly Asp lie VaT Leu Phe His Ala ser Asp ser Ala Lys Gin Thr 
205 210 215 

aaa gaa gee ctg cca gag ate gtg cac cat etc aga age aag ggg etc 

Lys Glu Ala Leu Pro Glu lie VaT His His Leu Arg Ser Lys GTy Leu 
220 225 230 



1204 



aaa aac gta aca gtc age gaa tta ate gca aat acg gat gca aaa tct 1252 
Lys Asn Val Thr Val Ser Glu Leu lie Ala Asn Thr Asp Ala Lys Ser 
235 240 245 250 

tea gaa gta aag tagcagcegg tetaagegeg tgcctgaaat tttggcagca 1304 
Ser Glu Val Lys 

ttaaaagctg aaaagcgttg caggctaata aaggaagcag cattaaatag agccagtcct 1364 

cttcattgac ccttaacgcc gggaaccact ccatcacagt aaaaacaaac attagaaata 1424 

atgeggaaac gaacgttttt ttagaggact gtttttgett tgcataagcg gccgcaatgc 1484 

ctaccgccaa aataaagagc ggcagccaaa tgtacggaat gatggagect ccatcttttt 1544 

caaaaaacag aaagcgcaag taaaccaagt caaacgcgac aaatataatc aaaaacagct 1604 

gaatcgaatt ccacaaagaa tgagatctga aaatttccag tgeaaagegg tgaatcgtta 1664 

agaaaatcac aaatcccatt tgagcaatca cgctaaagat eatgccaacc ccgataaacc 1724 

agaaaagaac agacagaatc tccaatacct cgaaggaaa 1763 
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<210> 178 
<211> 254 
<212> PRT 

<213> Bacillus licheniformis 
<400> 178 

Val Asn His Phe Tyr Val Trp His lie Lys Arg He Lys Gin Leu lie 
15 10 15 

lie lie Met lie Ala Ala Phe Ala Thr Ala Ser Phe Phe Tyr Val Gin 

. 20 25 30 

Asn Leu Leu Pro Leu Pro val Phe ser Thr Glu Gly Gly Ala Lys Ala 
35 40 45 

val Tyr Arg Gly Asp ser Asp Thr Asn Glu val Ala Leu Thr Phe Asn 
50 55 60 

lie ser Trp Gly Asp Gin Lys Ala Met Pro lie Leu Asp Thr Leu Lys 
65 70 75 80 

Ala Asn Gly lie Lys Asp Ala Thr Phe Phe Leu Ser Ala Ser Trp Ala 
85 90 95 

Glu Arg His Pro Asp val Val Glu Arg lie Arg Lys Asp Gly His Gin 
100 i05 110 

lie Gly Ser Met Gly Tyr Ala Tyr Lys Asn Tyr ser Gin Met Lys Lys 
115 120 125 

Ser Glu lie Lys Lys Asp Leu Ala Lys Ala Arg His Ser Phe Gin Lys 
130 135 140 

I 

Leu Gly Leu Asp Asp Leu Thr Leu Leu Arg Pro Pro Thr Gly Gin Phe 
145 150 155 160 

Asn Lys Asp val Leu Asp val Ala Lys Gin Tyr Gly Tyr Thr val val 
165 170 175 

His Tyr Ser lie Asn Ser Asp Asp Trp Thr Asn Pro Gly val Gin Lys 
180 185 190 

lie val Gin Asn val Asn Gly Thr val Asn Ala Gly Asp lie val Leu 
195 200 205 

Phe His Ala ser Asp Ser Ala Lys Gin Thr Lys Glu Ala Leu Pro Glu 
210 215 220 
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lie val His His Leu Arg ser Lys Gly Leu Lys Asn val Thr val ser 
225 230 235 240 



Glu Leu lie Ala Asn Thr Asp Ala Lys ser ser Glu val Lys 
245 250 



<210> 179 

<211> 1610 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> C501) • - (1304) 
<223> 



<400> 179 

agaaaaaatg caaacaaatc aaatcgttaa agatgacgaa ttgtttgaac ggttaagggc 60 

gctgcgcaga aagcttgctc aggaacaagg cgtgcctcct tttgttgtat tctctgacga 120 

aacgctgcgg gaaatgagcg ggaaagtccc tctgacagac gaagagcttt tgtcagtcaa 180 

aggagtggga gaacaaaaaa gagtaaaata cggagctgta tttctacagg agcttcaagc 240 

ctataaaact gagaaagaag cataaaaacc caaaatttat atatgtaaaa ttttttttag 300 

taaatctcct attitcagttg aaaaacgatt ggaacccttg atacatctga atttcggccg 360 

attttagggc ggctgaaatt cctcctcgta aaacaactgt aatcaaaaac aaattgtttt 420 

gttattgatt tgacattttc atatgttacg attgctcctg ttagccggac aataaaaagc 480 

taacaaggga ggatttactt atg aag aag acg ttt atg tec ttt gtt gca gtt 533 

Met Lys Lys Thr Phe Met ser Phe val Ala val 
15 10 

gca gca tta tct tea act gca ttc gga gcg agt gec tct gca aaa gaa 581 
Ala Ala Leu Ser Ser Thr Ala Phe Gly Ala Ser Ala Ser Ala Lys Glu 
15 20 25 

gta aca gtc caa aaa gat gac acc ctt tgg gga ate teg eaa aaa caa 629 
val Thr val Gin Lys Gly Asp Thr Leu Trp Gly lie Ser Gin Lys Gin 
30 35 40 

ggg gta aat ctg cag gac tta aaa gaa tgg aat cag ctt tec tct gac 677 
Gly val Asn Leu Gin Asp Leu Lys Glu Trp Asn Gin Leu Ser Ser Asp 
45 50 55 

ttg att att ccg gga caa aag ctg aac gtt tct gaa aaa cag aca gaa 725 
Leu lie He Pro Gly Gin Lys Leu Asn val Ser Glu Lys Gin Thr Glu 
60 65 70 75 



gaa aag aaa caa tat ace att aaa aag gga gac act etc tgg aaa ate 
Glu Lys Lys Gin Tyr Thr He Lys Lys Gly Asp Thr Leu Trp Lys lie 
80 85 90 



773 
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gcc caa aaa ttc ggc gtt tea gtg aat gac ctt aaa aat tgg aac aac 
Ala Gin Lys Phe Gly Val ser VaT Asn Asp Leu Lys Asn Trp Asn Asn 
95 100 105 

ata aaa tea gat ate att tac ccg aat aca tec ata act gtt gac gga 
He Lys Ser Asp lie lie Tyr Pro Asn Thr ser lie Thr val Asp Gly 
110 115 120 



821 
869 



cag gcg acg gtc cag get get gcg gcg caa cct gcg gaa aca aag cct 917 
Gin Ala Thr val Gin Ala Ala Ala Ala Gin Pro Ala Glu Thr Lys Pro 
125 130 135 

gcc gta caa aaa gaa gcg aaa gtc gag aag get gcg cct gcc cct gca 965 
Ala val Gin Lys Glu Ala Lys Val Glu Lys Ala Ala Pro Ala Pro Ala 
140 145 150 155 

cct aag cag gaa aaa gaa ccg get tec cgt tea aac gta tct caa age 1013 
Pro Lys Gin Glu Lys Glu pro Ala ser Arg Ser Asn val ser Gin Ser 
160 165 170 

act gcc aaa gaa ctg acg gtt aca gca acg gca tac act gcc aat gac 1061 
Thr Ala Lys Glu Leu Thr Val Thr Ala Thr Ala Tyr Thr Ala Asn Asp 
175 180 185 

ggc ggt atg aca ggc gtg aca gcc acg ggt ate gat ctg aag gcc aat 1109 
Gly Gly Met Thr Gly vaT Thr Ala Thr Gly lie Asp Leu Lys Ala Asn 
190 195 200 

aaa aac gcc aag gtt att gcg gtg gat cca aac gta ate ccg ctt gga 
Lys Asn Ala Lys Val lie Ala VaT Asp Pro Asn Val lie Pro Leu Gly 
205 210 215 

tec aag gtg tat gtg gaa ggc tac gga gaa gcg ace get gcc gat ace 
ser Lys VaT Tyr vaT Glu Gly Tyr cTy Glu Ala Thr Ala Ala Asp Thr 
220 225 230 235 

ggc gat gcg ate aag ggg aac aaa ate gac gta ttt gtt cca age aaa 
Gly Gly Ala lie Lys Gly Asn Lys lie Asp Val Phe val Pro Ser Lys 
240 245 250 



1157 
1205 
1253 



tec gca gca aaa aac tgg ggc gtt aaa acg gtt aaa gtt aaa gtt tta 1301 
ser Ala Ala Lys Asn Trp GTy val Lys Thr val Lys val Lys Val Leu 
255 260 265 

aaa taataggttt accattgatg gaeactgacc atgaagatga tcagtgtctt 1354 
Lys 

ttttctgttt tetgeatett tttttctatt ttgatgtttt tttagattgg caaatgggta 1414 

gttcaataga taaatacata tcagctgatc taaaaaggag ttgcagaagt attggtgtgg 1474 

attatcatga catttttatt gattaatgea ggaattttta ttttttctta tttgaggaca 1534 

aaagatrattg atttaaaaac gtcagaegge tattttctcg gcgggcgcag tctcactgcc 1594 

ctctatatcg gaagtt 1610 

<210> 180 

<211> 268 

<212> PRT 

<213> Bacillus li cheniformis 
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<400> 180 



Met Lys Lys Thr Phe Met ser Phe val Ala val Ala Ala Leu Ser ser 
15 10 15 

Thr Ala Phe Gly Ala Ser Ala ser Ala Lys Glu Val Thr Val Gin Lys 
20 25 30 

Gly Asp Thr Leu Trp Gly lie Ser Gin Lys Gin Gly val Asn Leu Gin 
35 40 45 

Asp Leu Lys Glu Trp Asn Gin Leu ser ser Asp Leu lie He Pro Gly 
50 55 60 

Gin Lys Leu Asn Val Ser Glu Lys Gin Thr Glu Glu Lys Lys Gin Tyr 
65 70 75 80 

Thr lie Lys Lys Gly Asp Thr Leu Trp Lys He Ala Gin Lys Phe Gly 
85 90 95 

Val Ser val Asn Asp Leu Lys Asn Trp Asn Asn lie Lys ser Asp lie 
100 105 110 

lie Tyr Pro Asn Thr Ser lie Thr val Asp Gly Gin Ala Thr Val Gin 
115 120 125 

Ala Ala Ala Ala Gin Pro Ala Glu Thr Lys Pro Ala Val Gin Lys Glu 
130 135 140 

Ala Lys Val Glu Lys Ala Ala Pro Ala Pro Ala Pro Lys Gin Glu Lys 
145 150 155 160 

Glu Pro Ala ser Arg Ser Asn val Ser Gin Ser Thr Ala Lys Glu Leu 
165 170 175 

Thr val Thr Ala Thr Ala Tyr Thr Ala Asn Asp Gly Gly Met Thr Gly 
180 185 190 

val Thr Ala Thr Gly lie Asp Leu Lys Ala Asn Lys Asn Ala Lys val 
195 200 205 

lie Ala val Asp Pro Asn val lie Pro Leu Gly Ser Lys val Tyr val 
210 215 220 

Glu Gly Tyr Gly Glu Ala Thr Ala Ala Asp Thr Gly Gly Ala lie Lys 
225 230 235 240 

Gly Asn Lys He Asp val Phe Val Pro Ser Lys Ser Ala Ala Lys Asn 
245 250 255 
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Trp Gly val Lys Thr val Lys Val Lys val Leu Lys 
260 265 



<210> 181 
<2U> 1547 



<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C501) . . (1046) 

<223> 

<400> 181 ces 
gccgtatatt tttcaacggg cagacagtcg atgcagccta aaaaatcttg cagcagattg 60 

tctggcgcgt tttcattcat agacaatttt tgatattcat aaattaattg atccagctcc 120 

tggctccgcc tgatcgtttc atcccctgta tatccataga tttcagcggc ttcaaccatc 180 

atttgccgct tcttgctgat ggaaacgagc aatgcttctt tttcaatata cctttgcacc 240 

cgctcccggg aggtcccaaa aaaatttttt tgcaaaaaaa aatttttccc cataaggctc 300 

tagtgttatg agaaaaaaat ccgggaacgg aatcaaggac cataaaaatt ttttctggcc 360 

aacccaaaac cccggtgcgt ttaagtcgtc ataaataaga aaccagcgga ggaaaaattt 420 

ttctcgcaac cctcttgtaa tctatctgac gtta-ttgtaa catttgtaat ataagagata 480 

tatttaagga gagaggacca ttg aaa aag tta ate gtt tgt tta tta get gtt 533 

Leu Lys Lys Leu lie val cys Leu Leu Ala val 

tta ctg ate ttg cct gec gga gcg tec c-tc gca gcg aaa aat caa aca 581 
Leu Leu lie Leu Pro Ala Gly Ala Ser Leu Ala Ala Lys Asn Gin Thr 
15 20 25 

tea ggg aat tta aca aat aag caa gtc atg caa tta ace ttg cag gca 629 
ser Gly Asn Leu Thr Asn Lys Gin val Met Gin Leu Thr Leu Gin Ala 
30 35 40 

egg gag cac ttt tgg aat acg atg age ggc cac aat cca aaa gcg aaa 677 
Arg Glu His Phe Trp Asn Thr Met ser Gly His Asn Pro Lys Ala Lys 
45 50 55 

aac tea act tgc cca tec aaa aca ttt gaa tac cgc ggt ctt cca tat 725 
Asn ser Thr cys Pro Ser Lys Thr phe Glu Tyr Arg Gly Leu Pro Tyr 
60 65 70 75 

acg tat atg tgc agt gaa ttc age aca aaa gca aaa tta aca gac tac 773 
Thr Tyr Met cys ser Glu phe Ser Thr Lys Ala Lys Leu Thr Asp Tyr 
80 85 90 

ttg acg ccg gtt ttc aca aaa gac gee att aaa aaa ggc ttg gaa aaa 821 
Leu Thr Pro val Phe Thr Lys Asp Ala lie Lys Lys Gly Leu Glu Lys 
95 100 105 
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tac aac ate att tct tat aaa gga aaa atg gec gtg cct gtc ggc gat 
„. Tyr Lys Gly Lys Met Ala val pro val Gly Asp 
110 115 120 



<210> 182 
<211> 182 
<212> PRT 

<213> Bacillus licheniformis 
<400> 182 

Leu Lys Lys Leu He Val cys Leu Leu Ala Val Leu Leu He Leu Pro 
15 10 15 

Ala Gly Ala Ser Leu Ala Ala Lys Asn Gin Thr ser Gly Asn Leu Thr 
20 25 30 

Asn Lys Gin val Met Gin Leu Thr Leu Gin Ala Arg Glu His Phe Trp 
35 40 45 

Asn Thr Met ser Gly His Asn Pro Lys Ala Lys Asn Ser Thr cys Pro 
50 55 60 



869 



917 



965 



10294, 000. ST25.txt 

„_ i aaa 

Tyr Asn lie lie Ser Tyr Lys Gly Lys 
110 115 

ggg gac aac etc tta gga tgg gac aag gca aaa ate aaa ctg ate tct 
Gly Asp Asn Leu Leu Gly Trp Asp Lys Ala Lys lie Lys Leu lie ser 
125 130 135 

caa aaa aac aat acc cgc act tat gaa ttt tec gta ccg gca ttg gat 
Gin Lys Asn Asn Thr Arg Thr Tyr Glu Phe ser val Pro Ala Leu Asp 
140 145 150 155 

gga teg gtg act gcg aaa aga aag ate acg ttt gtg aaa gaa aac aac 1013 
Gly ser val Thr Ala Lys Arg Lys He Thr Phe val Lys Glu Asn Asn 
160 165 170 

aaa tgg aaa ate aat cag etc gat get gec ate taaacgaaaa agctaatgtc 1066 
Lys Trp Lys lie Asn Gin Leu Asp Ala Ala lie 
175 180 

taaaaacgga cattagcttt tttccgtcaa aeggtcagtt caacgatgtt geegtcagga 1126 

-tccagaatga ctctttcata atacccgtct cccgtgacgc gcggctttcc ggcaacctgg 1186 

-tatccttcct tttcaaagcg gctcgtcatc tcgtcaacct cttgccgcga ccctaaggaa 1246 

aacgecatat gtgeatagee ggaagcgttc tcctctcctt ttgcaaggtc ggggegtetc 1306 

atcagctcaa gccgtgttcc cgattcaaac tggatgaaat atgattcgaa atgettttte 1366 

ggattgacat atttttcatt cgtctttccg tgaaaaaaac gggtatagaa atctttcatt 1426 

xcctctaaat tgttcgtcca tatggcgatg tgttcgattt tcataaatct ccctcccatt 1486 

tcatattacc atatagatcc tetgectttt tttacacttt tttaaattga taagtattca 1546 

x 



1547 
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ser Lys Thr Phe Glu Tyr Arg Gly Leu Pro Tyr Thr Tyr Met cys ser 
65 70 75 80 



Glu Phe ser Thr Lys Ala Lys Leu Thr Asp Tyr Leu Thr pro val Phe 
85 90 * 95 

Thr Lys Asp Ala lie Lys Lys Gly Leu Glu Lys Tyr Asn lie lie ser 
100 105 110 

Tyr Lys Gly Lys Met Ala val Pro val Gly Asp Gly Asp Asn Leu Leu 
115 120 125 

Gly Trp Asp Lys Ala Lys lie Lys Leu lie ser Gin Lys Asn Asn Thr 
130 135 140 

Arg Thr Tyr Glu Phe Ser Val Pro Ala Leu Asp Gly ser Val Thr Ala 
145 150 155 160 

> 

Lys Arg Lys lie Thr Phe val Lys Glu Asn Asn Lys Trp Lys lie Asn 
165 170 175 

Gin Leu Asp Ala Ala lie 
180 

183 
1317 
DNA 

Bacillus licheniformis 



CDS 

(501) . . (818) 
183 

agcttcaaat cgctcccgtc ccactgcttc tcatcttgag gaaaagttga ggccgctttc 60 

attgtcatgc tgtatgtttc cacatcatga aatgatgcgt ttgtatgctg tgacagctga 120 

ctccccaatc caattaacag gtatatgatc agcagcgttt gaaaaacgat aatgtttttt 180 

ccggctcttt ttcggcatct cctagttcga gataatcgga acatgactac cctcctagcg 240 

agtatgtaat ggcttttgtt tccgttcgtt ttaaagaact ttatagttag agtataaaga 300 

acaagtgtgc cgtttgaaaa ctgtcaaaaa agtcgattaa gttcgttcta aagaacattt 360 

tcgtttaatt cctcaaaaaa cctctcaaat tctcatcttt ttgaaaagtt tgtagttctt 420 

tatagtgtac acaatttctt cttaattttt gtataaacac tgttgacaag gaaaaaatag 480 
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<210> 
<211> 
<212> 
<213> 

<220> 
<221> 
<222> 
<223> 

<400> 



10294.000.ST25.txt 
qataqaaaqq atgatgaccc gtg ctg aaa aat gtc ata tta tgt tct ttt tta 



10 



533 



581 



629 



ctg ctt tct age att ggg ccg etc aat gcc cat gcg gca get tac gaa 
Leu Leu ser ser lie Gly Pro Leu Asn Ala ms Ala Ala Ala Tyr Glu 
15 20 25 

aca gcc cgc atg tct aag tgg gaa gaa aaa gcg gtt gag gaa gca aaa 
Thr Ala Arg Met ser Lys Trp Glu Glu Lys Ala val Glu Glu Ala Lys 
30 35 40 

aag aga tat ccg gaa gca gaa gtg cgc etc acg aaa aaa gta tgg gat 677 
Lys Arg Tyr Pro Glu Ala Glu val Arg Leu Thr Lys Lys Val Trp Asp 
45 50 55 

cga aag egg gcc gat gaa gcg gtc aaa caa tac cat gtc aca ttg agt 725 
Arg Lys Arg Ala Asp Glu Ala val Lys Gin Tyr His val Thr Leu ser 
60 " 65 70 75 

gaa gga aat aaa aat ttc gga gtg ttt gtc aca att tea ttt gaa cct 773 
Glu Gly Asn Lys Asn phe Gly val Phe val Thr lie Ser Phe Glu Pro 
80 85 90 

gcg aca cac aaa att aac aaa gtc gtc gtt gtg gaa gaa tat aaa 818 
Ala Thr His Lys He Asn Lys Val val val val Glu Glu Tyr Lys 
93 100 105 

taagcegcat tgcagtgcaa ageggcttgt ctttatttat gctttttaaa aaacatgata 878 

cagecaaggg gaagaatgee gaaccattga tatatcctgg aeggeggett taattcttta 938 

cgtttttctt tcatttcttt tctttcctgc ttaggcgtgt ccatatattt tacgagctgt 998 

teegtcatat atttaacata atcgttcgtt ttcategcat cacctcttgg ggagttctgt 1058 

cagttgaagt gttgtcatcc gaatcttttt ttatacattc ttcatgattt ggacacacaa 1118 

tttttaatat tccttccact gcgtgatttt ttgatttctt aaatcatatt gaaattgagc 1178 

gcttgtttct gtgccggaag ctgtcgttac ctgaatctgg actcgtgtga getgetgatg 1238 

ageegggctg acagaatacg atatcaagee atgctgtttt tgaacttttt cttttgtctc 1298 

ttcgtgaata tgggacaag !317 

<210> 184 

<211> 106 

<212> PRT 

<213> Bacillus licheniformis 



<400> 184 

val Leu Lys Asn val lie Leu Cys ser Phe Leu Leu Leu Ser Ser lie 
15 10 15 

Gly pro Leu Asn Ala His Ala Ala Ala Tyr Glu Thr Ala Arg Met ser 
20 25 30 
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Lys Trp Glu Glu Lys Ala Val Glu Glu Ala Lys Lys Arg Tyr Pro Glu 
35 40 45 



Ala Glu val Arg Leu Thr Lys Lys val Trp Asp Arg Lys Arg Ala Asp 
50 55 60 

Glu Ala val Lys Gin Tyr His val Thr Leu Ser Glu Gly Asn Lys Asn 
65 70 75 80 

Phe Gly val Phe val Thr lie Ser Phe Glu Pro Ala Thr His Lys lie 
85 90 95 

Asn Lys val Val val Val Glu Glu Tyr Lys 
100 105 

<210> 185 
<211> 2347 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (518) . . (1906) 
<223> 

<400> 185 

acagggttca aattggtggc ggccggcgtt ccggctcagc ggcgtcatcg gccgggcgga 60 

aatgctcgat gcggcggatc cgggtgaact cgggggcacc tacgccggaa gtccgcttgg 120 

atgcgtagcc gctttggcag tgctcgatat tatcgaatcg gaacagctca acaagcgctc 180 

tgaagaaatc ggcaaagcca tcgaagagcg ggcgcttgaa tggaagatga aatatccgca 240 

gattggggaa gtccgccgac ttggcgcaat ggctgcgatt gaaattgtcc gggacgaaaa 300 

gacgcgggag ccggacaaag cagctgcggc caagattgcc aagtacgcca atgaacacgg 360 

tctgctcttg ttgacggcag ggatcaacgg caacattatc cgttttctgt ctccgctcgt 420 

cattactgat gaattacttg aggaagggtt cggcatcatt gaagaagcgc tggaacagct 480 

ctagtttgac atcttctaaa agaaggagcg gattttg atg ggt aaa cag caa atg 535 

Met Gly Lys Gin Gin Met 
1 5 

aaa aaa acg atg teg cag acg gat gtg eta ttt tta gcg ate gga get 583 
Lys Lys Thr Met ser Gin Thr Asp val Leu Phe Leu Ala lie Gly Ala 
10 15 20 

atg etc ggc tgg ggc tgg gtc gtc ctt tec ggc gac tgg att teg aca 631 
Met Leu Gly Trp Gly Trp val val Leu ser Gly Asp Trp lie ser Thr 
25 30 35 
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gcc ggc ttt ttg ggc age acg ate gcg ttt ate ate ggc ggc ata etc 
Ala Gly Phe Leu Gly ser Thr lie Ala Phe lie lie Gly Gly lie Leu 
40 45 50 

gtc ate tta ate ggg tta acg tac gcg gag ctg tct tct gcc ate cct 
val lie Leu lie Gly Leu Thr Tyr Ala Glu Leu ser Ser Ala lie Pro 
55 60 65 70 

gaa acg ggt ggc ggc ttg att ttc gtc tac agg gcg ttc gga cga aaa 
Glu Thr Gly Gly Gly Leu lie Phe val Tyr Arg Ala Phe Gly Arg Lys 
75 80 85 

acg get ttt gtc gcc get tgg ggt gtg ctg ttc ggc tat gtt teg gtg 
Thr Ala Phe val Ala Ala Trp Gly val Leu Phe Gly Tyr Val Ser val 
90 95 100 



tat gtc act tgg gtg ttg ate ggt teg gga ggt gcg gtc gtc ctg aca 
Tyr val Thr Trp val Leu lie Gly ser Gly Gly Ala val Val Leu Thr 
135 140 145 150 

gcg etc aat tac ttc ggc gtc aag ccg gcc gcg att ttt cag teg gtc 
Ala Leu Asn Tyr Phe Gly val Lys Pro Ala Ala lie Phe Gin ser val 
155 160 165 



ttt tec ggt atg atg tec gtc ctt gtc atg att ccg ttt eta ttt gtc 
Phe ser Gly Met Met Ser val Leu Val Met lie Pro Phe Leu Phe val 
200 205 210 

gga ttt gac gtc ate cct cag gtt gcg get gaa att aat gcc ccg aaa 
Gly Phe Asp Val He Pro Gin Val Ala Ala Glu lie Asn Ala Pro Lys 
215 220 225 230 

aaa ate ate ggc aaa att ttg att att teg att ate agt gcg gtc gtg 
Lys lie lie Gly Lys He Leu lie lie ser lie lie ser Ala Val val 
235 240 245 



679 



727 



775 



823 



att aca ttt gag gcg gtc gca ttg cct ace gtc ate gat tac gtc ctg 871 

lie Thr Phe Glu Ala Val Ala Leu Pro Thr val lie Asp Tyr val Leu 

105 110 115 

cct gtc gaa cat cag ggg ttt etc tgg teg eta age ggc tgg gac gtg 919 

pro val Glu His Gin Gly Phe Leu Trp ser Leu Ser Gly Trp Asp val 

120 12 5 130 

ttg ate ggt teg gga ggt gcg gtc gtc ctg aca 967 



1015 



ttt acg att gcg att ate gcc acg ggc ttt etc ctt ttg ggc ggc gcc 1063 
Phe Thr lie Ala lie lie Ala Thr Gly Phe Leu Leu Leu Gly Gly Ala 
170 175 180 



ttg gta aac ggt gat ttc gaa cat gta cag ccc ctt ttt aaa gac ggg 1111 
Leu val Asn Gly Asp Phe Glu His val Gin Pro Leu Phe Lys Asp Gly 
185 190 195 



1159 
1207 
1255 



ttt tat ttg ctg att gta ttc ggc gta acg atg ggt ctg tea gaa age 1303 
Phe Tyr Leu Leu lie Val Phe Gly Val Thr Met Gly Leu Ser Glu ser 
250 255 260 

gag ctt gcg acg act tct ttg gca ace gcg gat gca atg gtc aat ctg 1351 
Glu Leu Ala Thr Thr ser Leu Ala Thr Ala Asp Ala Met val Asn Leu 
265 270 275 



etc ggg aac cag ctg ttc ggc acg gtg ctt gtc etc ggc ggc gtc gcc 1399 
Leu Gly Asn Gin Leu phe Gly Thr val Leu val Leu Gly Gly Val Ala 
280 285 290 



gga ate att acg age tgg aac gca ttt ate ate ggc gcg age egg att 1447 
Gly He lie Thr ser Trp Asn Ala Phe He He Gly Ala Ser Arg lie 
295 300 305 310 
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ctg ttt gca atg teg gaa aag ggc atg gtg ccg aaa tgg ttc ggc ttc 
Leu Phe Ala Met Ser Glu Lys Gly Met VaT Pro Lys Trp Phe Gly Phe 
315 7 320 325 



1495 



ate cat ccg aag tat aaa acg ccg act aat gca att tta ttt ctg ggt 1543 
He His Pro Lys Tyr Lys Thr Pro Thr Asn Ala lie Leu Phe Leu Gly 
330 335 340 



gcg ctg gcg ttt ttt gec ccg ctg etc gga cgc cct gec ctt gtt tgg 1591 
Ala Leu Ala Phe Phe Ala Pro Leu Leu Gly Arg Pro Ala Leu Val Trp 
345 350 355 



ate gtc aat gca ggg gga aca ggt att ata gtc gga tat ttg ate gtc 1639 
lie val Asn Ala Gly Giy Thr Gly lie lie val Gly Tyr Leu lie val 
360 365 370 



teg att gca ttc atg aag ctg aga aaa aca gag ccg gat tta cac agg 1687 
Ser lie Ala Phe Met Lys Leu Arg Lys Thr Glu Pro Asp Leu His Arg 
375 380 385 390 

ccg tat aaa ate aat aag tgg aaa aca acg ggt ata tct get ate etc 1735 
Pro Tyr Lys lie Asn Lys Trp Lys Thr Thr Gly lie ser Ala lie Leu 
395 400 405 

tta agt gtt ate ttc ctt gee ttt tat ttg cca ggc atg ccg gee gcg 1783 
Leu Ser val lie Phe Leu Ala Phe Tyr Leu Pro Gly Met Pro Ala Ala 
410 415 420 



etc aca tgg ccg tat gag tgg ctg ate ttg gcg gga tgg aca ttg ate 1831 
Leu Thr Trp Pro Tyr Glu Trp Leu lie Leu Ala Gly Trp Thr Leu lie 
425 430 435 



ggt ttt ctt tta tac aac age agt tea aaa cgt aaa ggg gag gag att 1879 
Gly Phe Leu Leu Tyr Asn Ser Ser ser Lys Arg Lys Giy Glu Glu lie 
440 445 450 

caa cat gac cag cat get aga agt ata taatcctgcg actggagaaa 1926 
Gin His Asp Gin His Ala Arg ser lie 
455 460 

aaatcaaatc ggttccccag caatccgcaa aggaagtcga agaagctgte gtacgctcgc 1986 

atgaggcatt tcaaaaatgg tcgaaaacat eggetgeaga aegageggge ttgctgaaaa 2046 

aatggtttga tttaattgtg gagcagaagg acgagctggc aaaattgatt aegcttgaaa 2106 

aeggcaagee gtacgctgaa gcgcagggcg aagtcttata tagegcagge tatatcgaat 2166 

ggtatgcgga ggaagcgaag cgcatctaeg gaagaacggt tcccgcctct gtgacgaaca 2226 

agegcatcat egtcacacgc cagggagtcg gacctgttgc ggegattace ccgtggaatt 2286 

ttceggegge gatgatcacg agaaaagegg ggccggcttt ggeggeggge tgtaccttta 2346 

t 2347 

<210> 186 

<211> 463 

<212> PRT 

<213> Bacillus licheniformis 
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<400> 186 

Met Gly Lys Gin Gin Met Lys Lys Thr Met ser Gin Thr Asp Val Leu 
1 5 10 15 

Phe Leu Ala lie Gly Ala Met Leu Gly Trp Gly Trp Val Val Leu ser 
20 25 30 

Gly Asp Trp lie Ser Thr Ala Gly Phe Leu Gly Ser Thr lie Ala Phe 
35 - 40 45 

He lie Gly Gly lie Leu Val He Leu lie Gly Leu Thr Tyr Ala Glu 
50 55 60 

Leu ser Ser Ala lie Pro Glu Thr Gly Gly Gly Leu lie Phe Val Tyr 
65 70 75 80 

Arg Ala Phe Gly Arg Lys Thr Ala Phe val Ala Ala Trp Gly val Leu 

Phe Gly Tyr Val Ser Val He Thr Phe Glu Ala Val Ala Leu Pro Thr 
100 105 110 

Val lie Asp Tyr Val Leu Pro Val Glu His Gin Gly Phe Leu Trp Ser 
115 120 125 

Leu Ser Gly Trp Asp Val Tyr Val Thr Trp Val Leu lie Gly Ser Gly 
130 135 140 

Gly Ala val val Leu Thr Ala Leu Asn Tyr Phe Gly Val Lys Pro Ala 
145 150 155 160 

Ala lie Phe Gin Ser val Phe Thr He Ala lie He Ala Thr Gly Phe 
165 170 175 

Leu Leu Leu Gly Gly Ala Leu Val Asn Gly Asp Phe Glu His val Gin 
180 185 190 

pro Leu Phe Lys Asp Gly Phe ser Gly Met Met Ser Val Leu val Met 
195 200 205 

lie Pro Phe Leu Phe val Gly Phe Asp Val lie Pro Gin val Ala Ala 
210 215 220 

Glu lie Asn Ala pro Lys Lys lie He Gly Lys lie Leu lie lie Ser 
225 230 235 240 

lie lie ser Ala val val Phe Tyr Leu Leu lie val Phe Gly val Thr 
245 250 255 

Met Gly Leu Ser Glu Ser Glu Leu Ala Thr Thr Ser Leu Ala Thr Ala 
260 265 270 
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Asp Ala Met val Asn Leu Leu Gly Asn Gin Leu Phe Gly Thr val Leu 
K 275 280 285 

val Leu Gly Gly Val Ala Gly lie He Thr ser Trp Asn Ala Phe lie 
290 295 300 

lie Gly Ala ser Arg He Leu Phe Ala Met Ser Glu Lys Gly Met Val 
305 310 315 320 

pro Lys Trp Phe Gly Phe lie His Pro Lys Tyr Lys Thr pro Thr Asn 
325 330 335 

Ala lie Leu Phe Leu Gly Ala Leu Ala Phe Phe Ala pro Leu Leu Gly 
340 345 350 

Arg Pro Ala Leu Val Trp lie val Asn Ala Gly Gly Thr Gly lie lie 
a 355 360 365 

val Gly Tyr Leu lie Val Ser lie Ala Phe Met Lys Leu Arg Lys Thr 
370 375 380 

Glu Pro Asp Leu His Arg Pro Tyr Lys lie Asn Lys Trp Lys Thr Thr 
385 390 395 400 

Gly lie ser Ala lie Leu Leu Ser Val lie Phe Leu Ala Phe Tyr Leu 
405 410 415 

Pro Gly Met Pro Ala Ala Leu Thr Trp Pro Tyr Glu Trp Leu lie Leu 
420 425 430 

Ala Gly Trp Thr Leu lie Gly Phe Leu Leu Tyr Asn ser Ser Ser Lys 
435 440 445 

Arg Lys Gly Glu Glu lie Gin His Asp Gin His Ala Arg Ser lie 
450 455 460 

<210> 187 

<211> 2506 

<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> CDS 

<222> (501) . . (1985) 
<223> 
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<400> 187 

ttattaccaa taaatatcct agtgcagaat ctattaagat tacgaaaatc tcaagcctga 60 

ccctgagcag cgcaaaaact gccggtcagc ggccgaaaac agcagaggtg aagttttctt 120 

actttgttaa agaaaaatca aatggctatg ttctatcaaa cggaaaactt tcttaaaaaa 180 

cagcgattat ttccgtgacg acgactcaat taagatcgat gctgggcggc atgaatatga 240 

agagcacgta tgcttctgta tccagcaata cgaacgcttt tactctcagc ggtaaaggat 300 

tcggacacgg catcggcatg agtcagtacg gatcaaatgc cagagctgct gccgggcacg 360 

attacaagaa gattttaagt ttctactatc caaatacgac tctatcaagc tattaataga 420 

gtttgaacag gaagcagcag tgcctcctct gttcatgttc aggggaaaac ataacattta 480 

catttttgga ggttattttt ttg aag gtc ttt ctt aaa get gta cct atg ttg 533 

Leu Lys val Phe Leu Lys Ala val Pro Met Leu 
1 5 10 



tgg 
Trp 


tta 
Leu 


egg 
Arg 


ttc 
Phe 
15 


ttt 
Phe 


ttg 
Leu 


ttt 

Phe 


gtg 
val 


cct 
Pro 
20 


aat gta 
Asn val 


ttt gcg 
Phe Ala 


gcc 
Ala 
25 


aac 
Asn 


tct 
ser 


581 


gtc 

val 


aca 
Thr 


aga 
Arg 
30 


ttg 
Leu 


gae 
Asp 


ggt 
Gly 


gca 
Ala 


aac 
Asn 
35 


cga 
Arg 


tat gag 
Tyr Glu 


gtt gcg 
val Ala 
40 


gtg 
vat 


aac 
Asn 


gtt 

val 


629 


tec 
Ser 


aag 
Lys 
45 


cag 
Gin 


ggg 

Gly 


tgg 
Trp 


aca 
Thr 


agt 
ser 
50 


gca 
Ala 


age 

Ser 


act gtg 
Thr val 


att gtt 
lie val 
55 


gca 
Ala 


aat 
Asn 


gga 

Gly 


677 


aag 

a* 


gca 
Ala 


tat 
Tyr 


gca 
Ala 


gae 
Asp 


gtc 
val 
65 


ctt 
Leu 


tea 
ser 


gcg 

Ala 


act cca 
Thr pro 
70 


ttt gcc 
Phe Ala 


tat 
Tyr 


cga 
Arg 


aac 
Asn 
75 


725 


aac 
Asn 


gcg 

Ala 


cct 
Pro 


gtt 

val 


eta 
Leu 
80 


tta 
Leu 


acg 
Thr 


gaa 
Glu 


gcg 

Ala 


tct aaa 
ser Lys 
85 


ctg cca 
Leu Pro 


acg 
Thr 


gcc 

Ala 
90 


act 
Thr 


773 


aaa 
Lys 


aac 
Asn 


cga 
Arg 


ate 
He 
95 


agt 
ser 


caa 
Gin 


tta 
Leu 


aaa 
Lys 


cct 
Pro 
100 


age aaa 
Ser Lys 


gtg ate 
val He 


gta 
val 
105 


ate 
He 


ggc 

Giy 


821 


gga 

Gly 


acc 
Thr 


gtc 

val 
110 


age 
ser 


gtt 
val 


caa 
Gin 


aac 
Asn 


ggt 

Gly 
115 


gtc 

val 


gta age 
val ser 


gag ate 
Glu lie 
120 


aaa 
Lys 


aag 
Lys 


ctt 
Leu 


869 


ggt 

Gly 


gtg 

val 
125 


tea 
ser 


tct 
Ser 


gtc 

val 


gaa 
Glu 


cgc 
Arg 
130 


ate 
He 


ggc 

Gly 


gga gcg 
Gly Ala 


aat cgc 
Asn Arg 
135 


tac 
Tyr 


gag 
Glu 


gtt 

val 


917 


gcg 

Ala 
140 


gcg 

Ala 


aat 
Asn 


att 
He 


gcg 
Ala 


aat 
Asn 
145 


aag 
Lys 


ctg 
Leu 


ccg 
Pro 


age aat 
Ser Asn 
150 


teg aaa 
Ser Lys 


get 
Ala 


gtc 

val 


ate 
He 
155 


965 


gca 
Ala 


aac 
Asn 


ggg 

Gly 


acg 
Thr 


gcc 

Ala 
160 


tat 
Tyr 


get 

Ala 


gae 
Asp 


age 
Ser 


ctt gcg 
Leu Ala 
165 


ate ggc 
lie Gly 


gca 
Ala 


tat 
Tyr 
170 


gcc 
Ala 


1013 


gcg 
Ala 


aga 
Arg 


aac 
Asn 


ggc 
Gly 
175 


ate 
lie 


ccg 
pro 


att 
lie 


ctt 
Leu 


tta 
Leu 
180 


aca teg 
Thr ser 


teg aat 
Ser Asn 


tec 
ser 
185 


ata 
He 


ccg 
pro 


1061 


aca 


gcg 


aca 


aaa 


aat 


gcg 


atg 


aag 


age 


aaa gga 


aca aca 


teg 


acc 


att 


1109 
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Thr Ala Thr Lys Asn Ala Met Lys ser Lys Gly Thr Thr Ser Thr lie 
190 195 200 

gtc gta ggc ggt gaa gtc age ate tec age age gtt tac aaa cag ctt 
val val Gly Gly Glu val ser He Ser ser Ser val Tyr Lys Gin Leu 
205 210 215 

get tct ccg acg egg ate ggc ggc age aac cgc tat gaa gtc gcg gee 
Ala Ser Pro Thr Arg lie Gly Gly ser Asn Arg Tyr Glu val Ala Ala 
220 225 230 235 



cgc gtg tea aaa gcg cag tea aat cat gcg gat ttg ttt gtc age ate 
Arg val Ser Lys Ala Gin ser Asn His Ala Asp Leu Phe Val ser lie 
380 385 390 395 



1157 
1205 



aat gtc gtc aag aaa tat tat tct tct gee aag aat gca ate ate age 1253 
Asn val Val Lys Lys Tyr Tyr Ser Ser Ala Lys Asn Ala lie lie Ser 
240 245 250 



1301 



aac ggc tat gcg tat gee gac gga tta aca gga tct gtt ctg gcg get 

Asn Gly Tyr Ala Tyr Ala Asp Gly Leu Thr Gly Ser Val Leu Ala Ala 
255 260 265 

aag caa aac cgt ccg atg atg ttc acg aat gca tea tct ttg ccg aca 1349 

Lys Gin Asn Arg Pro Met Met Phe Thr Asn Ala Ser Ser Leu Pro Thr 
270 275 280 

ccg aca aga gaa gtg ate ggt tec aaa aac atg acg acg ttt act gtg 1397 

Pro Thr Arg Glu val lie Gly ser Lys Asn Met Thr Thr Phe Thr val 
285 290 295 

ctt ggc gga acg gtt tct ctt caa tec aat gtc gtg tea cag ctg aag 

Leu Gly Gly Thr val Ser Leu Gin ser Asn Val val ser Gin Leu Lys 
300 305 310 315 

aat ccg ate gtc ggc aaa aaa ate ttc att gat gca ggg cac gga ggt 1493 

Asn Pro lie Val Gly Lys Lys lie Phe lie Asp Ala Gly His Gly Gly 

320 325 330 



1445 



aca gac age ggt gee etc ggc aac ggt tta tat gag aaa age gtg aac 1541. 
Thr Asp ser Gly Ala Leu Gly Asn Gly Leu Tyr Glu Lys ser val Asn 
335 340 345 



ctt gat gtt gca aaa tta att aat acg aaa eta tea aac ggc ggt get 1589 

Leu Asp Val Ala Lys Leu lie Asn Thr Lys Leu Ser Asn Gly Gly Ala 
350 355 360 

ctg cca att atg gcg aga acg aac gac act tac ctg acg etc gca cag 1637 

Leu Pro lie Met Ala Arg Thr Asn Asp Thr Tyr Leu Thr Leu Ala Gin 
365 370 375 



1685 



cat gca aac teg gca acg cca get get tec gga aca gaa acc tac tat 1733 
His Ala Asn ser Ala Thr pro Ala Ala ser Gly Thr Glu Thr Tyr Tyr 
400 405 410 

tat aca aca tat gaa tct gee aac age aaa egg ctg gca acc gag att 1781 
Tyr Thr Thr Tyr Glu ser Ala Asn ser Lys Arg Leu Ala Thr Glu lie 
415 420 425 

caa aac cgt etc tat gtt gca ttg aat aca aaa aac cgc ggt gta aag 1829 
Gin Asn Arg Leu Tyr Val Ala Leu Asn Thr Lys Asn Arg Gly val Lys 
430 435 44r 



ate ggc aac ttc cat gtc ate agg gaa tea aaa atg cca age tgc ctt 1877 
lie Gly Asn Phe His val lie Arg Glu ser Lys Met Pro Ser Cys Leu 
445 450 455 



gtt gaa ctt gcg ttt ate age aat gta age gat gcg aca aaa etc aaa 1925 
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val Glu Leu Ala Phe lie Ser Asn Val ser Asp Ala Thr Lys Leu Lys 
460 465 470 475 

age teg act tac aaa gaa aaa ggc get aaa gcg att tac gac gga ate 
ser Ser Thr Tyr Lys Glu Lys Gly Ala Lys Ala He Tyr Asp Gly He 
480 485 490 



1973 



gtt get tac tat taaaatataa acagaaaact cgtttttcga aaaattgect 2025 
val Ala Tyr Tyr 
495 

atgetgeett tgttttgtct ttatrtiatata gtatgatatt tttggtgaaa ttaaagataa 2085 

aacggaggcg gtgcattttt aacaaaaaat caacgaattt actaatttta ataactcctt 2145 

tacattgtgt ttacgttcgt atgetacact gacgaataga tcaaacagta aeatactaat 2205 

cgaggtgtat gctagtgagt atcgacaaaa gtttaagaat gtacaatgaa tattcaagee 2265 

agcaaactta ttcctgtgct ctatctaaaa aagcagtacg ttatttatat atgaaacgga 2325 

taatggatat cgtcctttcc ttgattgggc tcgctcttac actgccgttt attctgetgt 2385 

) tttgtatatt aatctgtatc gaaacacegg gttctccgtt ataceggcag gaacgegteg 2445 

gaaaagaegg gaagcatttc aaggtgatca agetgegtte tatgagaatt gaegcagaaa 2505 

a 2506 

<210> 188 
<211> 495 
<212> PRT 

<213> Bacillus licheniformis 
<400> 188 

Leu Lys Val Phe Leu Lys Ala Val Pro Met Leu Trp Leu Arg Phe Phe 
15 10 15 

Leu Phe Val Pro Asn Val Phe Ala Ala Asn ser val Thr Arg Leu Asp 
) 20 25 30 

Gly Ala Asn Arg Tyr Glu val Ala val Asn val ser Lys Gin Gly Trp 
35 40 45 

Thr Ser Ala Ser Thr val lie val Ala Asn Gly Lys Ala Tyr Ala Asp 
50 55 60 

val Leu ser Ala Thr Pro Phe Ala Tyr Arg Asn Asn Ala Pro val Leu 
65 70 75 80 

Leu Thr Glu Ala ser Lys Leu Pro Thr Ala Thr Lys Asn Arg lie Ser 
85 90 95 

Gin Leu Lys Pro Ser Lys val lie Val lie 6ly Gly Thr val Ser Val 
100 105 110 
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Gin Asn Gly val val ser Glu He Lys Lys Leu Gly val Ser ser val 
115 120 125 

Glu Arg lie Gly Gly Ala Asn Arg Tyr Glu val Ala Ala Asn lie Ala 
130 135 ~ 140 

Asn Lys Leu Pro Ser Asn Ser Lys Ala Val lie Ala Asn Gly Thr Ala 
145 150 155 160 

Tyr Ala Asp Ser Leu Ala lie Gly Ala Tyr Ala Ala Arg Asn Gly lie 
165 170 175 

Pro lie Leu Leu Thr ser Ser Asn ser lie Pro Thr Ala Thr Lys Asn 
180 185 190 

Ala Met Lys ser Lys Gly Thr Thr Ser Thr lie val val Gly Gly Glu 
195 200 205 

val ser lie Ser Ser Ser Val Tyr Lys Gin Leu Ala Ser Pro Thr Arg 
210 215 220 

lie Gly Gly Ser Asn Arg Tyr Glu Val Ala Ala Asn val Val Lys Lys 
225 230 235 240 

Tyr Tyr ser Ser Ala Lys Asn Ala lie lie ser Asn Gly Tyr Ala Tyr 
245 250 255 

Ala Asp Gly Leu Thr Gly Ser Val Leu Ala Ala Lys Gin Asn Arg Pro 
260 265 270 

Met Met Phe Thr Asn Ala Ser Ser Leu Pro Thr Pro Thr Arg Glu Val 
275 280 285 

i lie Gly ser Lys Asn Met Thr Thr Phe Thr val Leu Gly Gly Thr Val 
' 290 295 300 

ser Leu Gin ser Asn val val ser Gin Leu Lys Asn Pro He val Gly 
305 310 315 320 

Lys Lys lie Phe lie Asp Ala Gly His Gly Gly Thr Asp ser Gly Ala 
325 330 335 

Leu Gly Asn Gly Leu Tyr Glu Lys Ser Val Asn Leu Asp Val Ala Lys 
340 345 350 

Leu lie Asn Thr Lys Leu Ser Asn Gly Gly Ala Leu Pro lie Met Ala 
355 360 365 

Arg Thr Asn Asp Thr Tyr Leu Thr Leu Ala Gin Arg Val Ser Lys Ala 
370 375 380 
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Gin ser Asn His Ala Asp Leu Phe val Ser lie His Ala Asn ser Ala 
385 390 395 400 

Thr Pro Ala Ala ser Gly Thr Glu Thr Tyr Tyr Tyr Thr Thr Tyr Glu 
405 410 415 

Ser Ala Asn Ser Lys Arg Leu Ala Thr Glu lie Gin Asn Arg Leu Tyr 
420 425 430 

val Ala Leu Asn Thr Lys Asn Arg Gly val Lys lie Gly Asn Phe His 
435 440 445 

val lie Arg Glu ser Lys Met Pro ser Cys Leu val Glu Leu Ala phe 
450 455 460 

lie Ser Asn val ser Asp Ala Thr Lys Leu Lys Ser ser Thr Tyr Lys 
> 465 470 475 480 

Glu Lys Gly Ala Lys Ala lie Tyr Asp Gly He Val Ala Tyr Tyr 
485 490 495 

<210> 189 
<211> 2110 
<212> DNA 

<213> Bacillus licheniformis 
<220> 

<221> COS 

<222> (501) . . (1607) 
<223> 



<400> 189 
tttggatgag 


acggctgatg 


aaatcgtcag 


gaegtcactg cacccgctca 


gagattcatc 


60 


aatcgatacg 


ctgattctcg 


gatgtacgca 


ttatccgatt ttaaaagagc 


egattcageg 


120 


ctatatggga 


gagcgcgtca 


acatcatttc 


etceggagat gaaaeggeca 


gggaagtcag 


180 


cacgatcttg 


tcatacaacg 


gtttattaag 


caaaaeggeg gaaccgccgg 


aacacttgtt 


240 


tttaacaact 


ggggagcgtg 


cccgcttcac 


aaaaattgea aacgattggt 


ttggatacga 


300 


agtgaaaaat 


gtggaaagca 


tttctcttca 


ggagaccget gtaaaataaa 


gctgccgcac 


360 


atgcaaacgg 


cagctttttt 


catggccttt 


tcttttaaag aaaaggtttt 


ttgtattcag 


420 


agggattttt 


ttaaaaagcg 


gtctaattca 


aaaaeggget cgtatacata 


atagtacaaa 


480 


ctgccttagg 


agggaaaagt 


atg ctg aaa aaa gga atg aaa gga ate gcg gtt 


533 
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Met Leu Lys Lys Gly Met: Lys Gly lie Ala Val 
1 5 10 

acg gtt acg gcc tec gcg ctg ctt ctt tec ggg tgc gga ata ttt cag 581 
Thr val Thr Ala Ser Ala Leu Leu Leu Ser cTy Cys Gly lie Phe Gin 
15 20 25 

tea gat caa gcc tea gag gag ata gat ccg ccg cag gac ate aca tat 629 
ser Asp Gin Ala Ser Glu Glu lie Asp Pro Pro Gin Asp He Thr Tyr 
30 35 40 

gta aaa gag gag aag gag caa gac aaa aca gac aaa acc aaa gat aaa 677 
val Lys Glu Glu Lys Glu Gin Asp Lys Thr Asp Lys Thr Lys Asp Lys 
45 50 55 

725 
773 
821 



aca gaa gac aaa ggc age aaa acg aca age gac gat aaa gcc get caa 
Thr Glu Asp Lys Gly ser Lys Thr Thr Ser Asp Asp Lys Ala Ala Gin 
60 65 70 75 

acg ggc gat acg gtc atg aga gag ctt tat etc att gat aag aac ggc 
Thr Gly Asp Thr Val Met Arg Glu Leu Tyr Leu lie Asp Lys Asn Gly 
80 85 90 



869 



tat gtg aca gcg cag acg ctg ccg ctg cca aag cag gaa ggg acg get 

Tyr VaT Thr Ala Gin Thr Leu Pro Leu Pro Lys Gin Glu Gly Thr Ala 
95 100 105 

aaa caa gcg ctt gaa tac etc gtt gaa ggc ggc cct gtt tea aac ate 

Lys Gin Ala Leu Glu Tyr Leu val Glu Gly Gly Pro val ser Asn lie 
110 115 120 

ctg cca aac gga ttc aga gcc gtg ctg ccg gcg gat aca acg gtc aat 917 

Leu Pro Asn Gly Phe Arg Ala val Leu Pro Ala Asp Thr Thr val Asn 

125 130 135 

gtt gat att aaa gaa gac gga aca gcg ate get gat ttc tea aat gaa 965 

val Asp lie Lys Glu Asp Gly Thr Ala lie Ala Asp Phe Ser Asn Glu 
140 145 150 155 

ttt aaa aac tat aaa get gaa gat gag caa aaa ate gta cag gcg att 1013 

Phe Lys Asn Tyr Lys Ala Glu Asp Glu Gin Lys lie val Gin Ala lie 
160 165 170 

1061 



1109 



1157 



aca tgg acg tta acg cag ttt aac teg att gat aaa gtg aag etc cgc 

Thr Trp Thr Leu Thr Gin Phe Asn Ser He Asp Lys VaT Lys Leu Arg 
175 180 185 

atg aac ggc cat gat ttg aaa gaa atg cct gtt aac ggc acg ccg att 

Met Asn Gly His Asp Leu Lys Glu Met Pro val Asn Gly Thr pro lie 
190 195 200 

tea gaa gaa etc age cgc gag gac ggc att aac etc gac acg gcg ggt 

ser Glu Glu Leu Ser Arg Glu Asp Gly lie Asn Leu Asp Thr Ala Gly 
205 210 215 

gtg aca gat ata acg gcg aca cag ccg gtc acc gtc tat tat ttg get 1205 

val Thr Asp lie Thr Ala Thr Gin Pro val Thr val Tyr Tyr Leu Ala 
220 225 230 235 

gaa tea gat aaa ggc aca tat tac gtt ccg gtg aca aag egg acg tct 1253 

Glu ser Asp Lys Gly Thr Tyr Tyr val Pro Val "Thr Lys Arg Thr ser 

240 245 250 

gca aaa gaa aaa gat cag gtg acg gcg gcg att aaa gag ctg act gaa 1301 

Ala Lys Glu Lys Asp Gin val Thr Ala Ala lie Lys Glu Leu Thr Glu 
255 260 265 

gga ccg gac aat aaa age ggc ctg etc tec gat ttc cag ggc gac gtc 1349 
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Gly Pro Asp Asn Lys Ser Gly Leu Leu Ser Asp Phe Gin Gly Asp Val 
270 275 280 



aag ctt gaa aac aag ccg aag att gaa gac ggc cat gta acc etc gac 1397 
Lys Leu Glu Asn Lys Pro Lys He Glu Asp Gly His val Thr Leu Asp 
y 285 290 295 

ttt aac gaa gcg ate tac gga agt gec gac ggc cag aaa aaa gtg ata 1445 
phe Asn Glu Ala lie Tyr Gly Ser Ala Asp Gly Gin Lys Lys val lie 
300 305 310 315 

teg gat gaa gtg tta aac agt ate gtg ttg aca tta acc gaa ctg cct 
ser Asp Glu val Leu Asn Ser lie val Leu Thr Leu Thr Glu Leu Pro 



320 325 330 



1493 
1541 
1589 



gat gtg aaa agt gtg teg gtt acc gtg aac gga aaa tec gag etc gtg 
Asp val Lys ser val ser val Thr vaT Asn Gly Lys ser Glu Leu val 
335 340 345 

aat gaa aaa gga gaa aag ctt tec aag ccg gtt tea aga ccg age aag 
Asn Glu Lys Giy Glu Lys Leu Ser Lys Pro val ser Arg Pro ser Lys 
350 355 360 

gtg aac aca ggt agt ttt taagccgaaa tttttgatat actatagaaa 1637 
val Asn Thr Gly ser Phe 
365 

aagaggtgag cgatcaaagc tgcctctttc ttt att cage tttttggaag ageggaatga 1697 

ttgtgaaagg tttatgtaca tacaategga ggtaaaaaat gagatacgat ggaagaaaaa 1757 

acaatgaact gcgecctgtc acaatggacc tcgactttat tacgcatccg gaaggategg 1817 

tcctgattac agtcggcggg acaaaggtga tatgeaaege gtctgtggaa gaccgcgtac 1877 

cgcccttttt gagaggagaa gggaagggct ggatcaccgc ggaatacagc atgctgccgc 1937 

gggccacgaa ccaaaggacg atcagggaat cgtcaaaagg gaaaatctcc gggeggaega 1997 

tggaaatcca aeggctgate ggacgagctc ttcgggcggt tgttgatttg gaaaagctcg 2057 

gtgageggae gatctggatc gaetgegacg tcattcaggc ggacggaggt acg 2110 

<210> 190 

<211> 369 

<212> PRT 

<213> Bacillus licheniformis 



<400> 190 

Met Leu Lys Lys Gly Met Lys Gly lie Ala Val Thr val Thr Ala ser 
1 5 10 15 

Ala Leu Leu Leu Ser Gly Cys Gly lie Phe Gin ser Asp Gin Ala ser 
20 25 30 

Glu Glu lie Asp Pro Pro Gin Asp lie Thr Tyr Val Lys Glu Glu Lys 
35 40 45 
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Lys Asp Lys Thr 
50 55 60 



Glu Gin Asp Lys Thr Asp L^s Thr Lys Asp Lys Thr Glu Asp Lys Gly 



Ser Lys Thr Thr ser Asp Asp Lys Ala Ala Gin Thr Gly Asp Thr Val 
65 70 75 80 

Met Arg Glu Leu Tyr Leu lie Asp Lys Asn Gly Tyr val Thr Ala Gin 
85 90 95 

Thr Leu Pro Leu Pro Lys Gin Glu Gly Thr Ala Lys Gin Ala Leu Glu 
100 105 110 

Tyr Leu val Glu Gly Gly Pro val ser Asn lie Leu Pro Asn Gly Phe 
115 120 125 

Arg Ala val Leu Pro Ala Asp Thr Thr val Asn val Asp lie Lys Glu 
130 135 140 

Asp Gly Thr Ala lie Ala Asp Phe ser Asn Glu Phe Lys Asn Tyr Lys 
145 150 155 160 

Ala Glu Asp Glu Gin Lys He val Gin Ala lie Thr Trp Thr Leu Thr 
165 170 175 

Gin Phe Asn ser lie Asp Lys val Lys Leu Arg Met Asn Gly His Asp 
180 185 190 

Leu Lys Glu Met Pro val Asn Gly Thr Pro lie ser Glu Glu Leu ser 
195 200 205 

Arg Glu Asp Gly lie Asn Leu Asp Thr Ala Gly val Thr Asp lie Thr 
210 215 220 

Ala Thr Gin Pro Val Thr val Tyr Tyr Leu Ala Glu Ser Asp Lys Gly 
225 230 235 240 

Thr Tyr Tyr Val Pro Val Thr Lys Arg Thr Ser Ala Lys Glu Lys Asp 
245 250 255 

Gin val Thr Ala Ala lie Lys Glu Leu Thr Glu Gly Pro Asp Asn Lys 
260 265 270 

ser Gly Leu Leu Ser Asp Phe Gin Gly Asp Val Lys Leu Glu Asn Lys 
275 280 285 

Pro Lys He Glu Asp Gly His val Thr Leu Asp Phe Asn Glu Ala lie 
290 295 300 

Tyr Gly ser Ala Asp Gly Gin Lys Lys Val lie Ser Asp Glu val Leu 
305 310 315 320 
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Asn ser He val Leu Thr Leu Thr Glu Leu Pro Asp val Lys Ser val 
325 330 335 



ser val Thr val Asn Gly Lys Ser Glu Leu Val Asn Glu Lys Gly Glu 
340 345 350 

Lys Leu ser Lys Pro Val ser Arg Pro Ser Lys Val Asn Thr Gly ser 
355 360 365 

Phe 



<210> 191 

<211> 2169 

<212> DNA 

<213> Bacillus 



licheniformis 



<220> 

<221> CDS 

<222> (501) . . C1667) 
<223> 



<400> 191 

aaacgcccgc tctctttaaa tcgaatttac attcattata acaaaagatg gaatatcaaa 60 

acaggaaggg aatacagaaa gaaggcagga tgatggtgaa gcttttaagc ataatgggct 120 

gaatttcttt ttttatatgg gaacacggac aaaatggact ctattttaaa cattctgatc 180 

tgttgttttt ggaagcaaaa tgctttcaca taaccgtttt ttatttcttt cacaagaatc 240 

gcccgcttag aaaaaccgct ttttttcatg tatatgattt ctaccggaat gccgtcttcc 300 

atggaacgat acaacagctt attcatcgtc tcacctcaca -ttctatttta tacgaacatt 360 

tgttcttgat caagtgtaaa caaaatgtaa attttggcat tattcgagtt catgtatgaa 420 

aatattagca ttttgaagaa actttttaag gggttattgc gtcagtaaat acgtcacata 480 

taaaagaagg agtacccgac atg gca aga aca tac aga acg cga ata aag aaa 533 

Met Ala Arg Thr Tyr Arg Thr Arg lie L^s Lys 

aga aaa aag cag aaa aca aaa aga agg ctt ate ata ttt tec ttt ttg 581 
Arg Lys Lys Gin Lys Thr Lys Arg Arg Leu lie lie Phe ser Phe Leu 
15 20 25 

gtt gtt tgt gga tta att tat ctt gca ctt cca age ggt atg cga gat 629 
val val cys Gly Leu lie Tyr Leu Ala Leu Pro ser Gly Met Arg Asp 
30 35 40 

cac cag gaa aac caa ttg caa gca act gaa aaa aag gca cag cct gaa 677 
His Gin Glu Asn Gin Leu Gin Ala Thr Glu Lys Lys Ala Gin Pro Glu 
45 50 55 
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gca aag aaa aag cca aca caa aat gaa aca aaa aag age aaa ate gtc 725 
Ala Lys Lys Lys Pro Thr Gin Asn Glu Thr Lys Lys Ser Lys lie val 
60 65 70 75 

aca aaa aat gat aat get caa ttg gat caa tat ttg aaa age att gga 773 
Thr Lys Asn Asp Asn Ala Gin Leu Asp Gin Tyr Leu Lys Ser lie Gly 
80 85 90 



821 



869 



917 



965 



ttc age ggc aca gca ttg ate gta gaa gat gga aaa gtg gtg aca age 

Phe ser Gly Thr Ala Leu lie val Glu Asp Gly Lys val Val Thr ser 

95 100 105 

aaa ggg tat tta tat gca aac cgc gag gaa atg gtt ccc aat aca cca 

Lys Gly Tyr Leu Tyr Ala Asn Arg Glu Glu Met val Pro Asn Thr Pro 

110 115 120 

gat ace gtc ttt tat gtg ggg tea tea caa aaa gcg att att gca acg 

Asp Thr Val Phe Tyr val Gly ser ser Gin Lys Ala lie He Ala Thr 

125 130 135 

gca att tta cag ctg gag gaa aaa gga ttg eta tct gta aat gac cct 

Ala lie Leu Gin Leu Glu Glu Lys Gly Leu Leu Ser val Asn Asp pro 

140 145 150 155 

gtt tct aag tat ctt ccc aat ttt cca aac ggc tea aag ate ace ctt 1013 

val Ser Lys Tyr Leu Pro Asn Phe Pro Asn Gly Ser Lys lie Thr Leu 

160 165 170 

tat cat ttc ttg acg cac aca tec gga att agg got cac aaa gaa ggc 1061 

Tyr His Phe Leu Thr His Thr ser Gly lie Arg Gly His Lys Glu Gly 

175 180 185 

cgc gga tat att teg ccg gaa gat tta att aaa gat ate gaa aaa egg 1109 

Arg Gly Tyr He Ser Pro Glu Asp Leu lie Lys Asp lie Glu Lys Arg 

190 195 200 



ggt gta aaa tac cca aca ggg aaa tgg gat tat aga gac tec aat tac 1157 

Gly val Lys Tyr Pro Thr Gly Lys Trp Asp Tyr Arg Asp Ser Asn Tyr 
205 210 215 

teg gtt ctg gca tac att gtt tec atg gta age ggt gaa cca gtc gac 1205 

ser val Leu Ala Tyr lie val Ser Met val Ser Gly Glu Pro val Asp 
220 225 230 235 

caa tac ate aaa aag cat att ttt: aaa cct gec ggt atg aaa cat gca 1253 

\ Gin Tyr lie Lys Lys His lie Phe Lys Pro Ala Gly Met Lys His Ala 
' 240 245 250 

ggc ttt tat aaa aca ttt get aaa gag tea aat cca teg aca gga tat 1301 

Gly Phe Tyr Lys Thr Phe Ala Lys Glu Ser Asn Pro Ser Thr Gly Tyr 

255 260 265 

aaa tta aac ctg caa aaa aag ctt tat acg cct gac atg ccg gat tta 1349 

Lys Leu Asn Leu Gin Lys Lys Leu Tyr Thr Pro Asp Met Pro Asp Leu 
270 275 280 



tea cag ctt tac ggg gee ggt gat att tat atg ace get tat gac atg 1397 
Ser Gin Leu Tyr Gly Ala Gly Asp lie Tyr Met Thr Ala Tyr Asp Met 
285 290 295 



tat ttg ttt gat aaa gca ctt tac gaa aga aaa ate att tec aat gaa 1445 
Tyr Leu Phe Asp Lys Ala Leu Tyr Glu Arg Lys lie lie ser Asn Glu 
300 305 310 315 



agt ttt atg aaa atg ttt acg ccg aat aaa gca aca tac ggc atg ggc 1493 
ser Phe Met Lys Met Phe Thr Pro Asn Lys Ala Thr Tyr Gly Met Gly 
320 325 330 
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) <400> 192 

a Thr Tvr Ara Thr Ara lie _ 

10 15 



Met Ala Arg Thr Tyr Arg Thr Arg lie L^s Lys Arg Lys Lys Gin Lys 



Thr Lys Arg Arg Leu lie lie Phe ser Phe Leu val Val Cys Gly Leu 
20 25 30 

Tie Tyr Leu Ala Leu Pro Ser Gly Met Arg Asp His Gin Glu Asn Gin 
35 40 45 

Leu Gin Ala Thr Glu Lys Lys Ala Gin Pro Glu Ala Lys Lys Lys Pro 
50 55 60 

Thr Gin Asn Glu Thr Lys Lys ser Lys lie val Thr Lys Asn Asp Asn 
€5 70 75 80 



1541 



ttt tat gtg tct cca gga age tat tea age cac ggt gtc atg ccc ggc 
Phe Tyr val ser Pro Gly ser Tyr ser ser His Gly val Met Pro Gly 
335 340 345 

tac aac ata tta aac agt ttc agt ctg aca ggg age aga tac gtc att 1589 
Tyr Asn lie Leu Asn ser Phe ser Leu Thr Gly ser Arg Tyr val lie 
350 355 360 

eta ttt tea aac ate caa aac aac att aag tct ttt ggc agt gtg aat 1637 
Leu Phe Ser Asn lie Gin Asn Asn lie Lys Ser Phe Gly ser val Asn 
365 370 375 

aat egg ate ttc tct att tta aat gga ttt tgaacagcag agaaagtttt 1687 
Asn Arg lie Phe ser lie Leu Asn Gly Phe 
380 385 

nacagctaaa agggatttta attataaatg tagaagatag atgataaatg aattttcaat 1747 

ataaaggaag gtcgtcatgt cattattaac gcttagcaaa ategtgacca ttttataggc 1807 

gttgetgeat tatttatatg gacttttaaa gactcaaaac agcatgaacc tgatacgtta 1867 

aagtacgcaa gttatatgtt gtctcttctt gtctttgaag tcacactgaa cgttttatgg 1927 

ggataaaaat aaaagcaggc atttagectg cttttataca ttcaataagt ctaaaagcaa 1987 

aatatcgcaa aaacaaaaaa agctttcccc acaacaggag aaaccttgtc atatcaacgt 2047 

attcacttaa gcttccaagc gggctcgaac cgctgacctc ttccttacca tggaagtgct 2107 

ctacctgctg agctatggaa gcattggctc cgcaggcagg attcgaacct gcgaccgatc 2167 

gg 2169 

<210> 192 

<211> 389 

<212> PRT 

<213> Bacillus licheniformis 



Page 324 



10294.000.ST25.txt 
Ala Gin Leu Asp Gin Tyr Leu Lys ser lie Gly Phe Ser Gly Thr Ala 
85 90 95 

Leu lie val Glu Asp Gly Lys val val Thr ser Lys Gly Tyr Leu Tyr 
100 105 110 

Ala Asn Arg Glu Glu Met Val Pro Asn Thr Pro Asp Thr Val Phe Tyr 
115 120 125 

val Gly Ser Ser Gin Lys Ala lie lie Ala Thr Ala lie Leu Gin Leu 
130 135 140 

Glu Glu Lys Gly Leu Leu Ser val Asn Asp Pro Val ser Lys Tyr Leu 
145 150 155 160 

Pro Asn Phe Pro Asn Gly Ser Lys lie Thr Leu Tyr His Phe Leu Thr 
165 170 175 

His Thr Ser Gl^ lie Arg Gly His Lgs Glu Gly Arg Gly Tyr lie ser 

Pro Glu Asp Leu lie Lys Asp Tie Glu Lys Arg Gly val Lys Tyr Pro 
195 2O0 205 

Thr Gly Lys Trp Asp Tyr Arg Asp Ser Asn Tyr ser val Leu Ala Tyr 
210 21 g 22Q 

lie Val Ser Met val ser Gly Glu Pro val Asp Gin Tyr lie Lys Lys 
225 230 235 240 

His lie Phe Lys Pro Ala Gly Met Lys His Ala Gly Phe Tyr Lys Thr 
245 250 255 

Phe Ala Lys Glu ser Asn Pro Ser Thr Gly Tyr Lys Leu Asn Leu Gin 
260 265 270 

Lys Lys Leu Tyr Thr Pro Asp Met Pro Asp Leu ser Gin Leu Tyr Gly 
275 280 285 

Ala Gly Asp lie Tyr Met Thr AT a Tyr Asp Met Tyr Leu Phe Asp Lys 
290 295 300 

Ala Leu Tyr Glu Arg Lys lie lie ser Asn Glu ser Phe Met Lys Met 
305 310 315 320 

Phe Thr Pro Asn Lys Ala Thr Tyr Gly Met Gly Phe Tyr val Ser Pro 
325 330 335 

Gly Ser Tyr Ser ser His Gly val Met Pro Gly Tyr Asn lie Leu Asn 
340 345 350 
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Ser Phe Ser Leu Thr Gly Ser Arg Tyr val lie Leu Phe ser Asn lie 
355 360 365 



Gin Asn Asn lie Lys Ser Phe Gly ser val Asn Asn Arg lie Phe Ser 
370 375 380 

lie Leu Asn Gly Phe 
385 

<210> 193 
<211> 1492 
<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> (501)..C989) 

<223> 



<400> 193 

gaacaccagc cattcgaggc agccggcaat aatcggagcg ctgccgatgg cgacgaccgt 60 

tccgacggcg attcctgaca ggctgacggc tgaaaaaaag aaaggctggt aaaatgccat 120 

gctcaatgct gcgatgatca gcgttttaac gggccagccg cttcgtttca attgaccgcg 180 

gaaagccgcg aacaagagca gggtgatgcc gccgacagcc attctgacag cgccgaacac 240 

aagaggtgcc gcctctttcg gcgcaaatgc ctgggttgtt cccgtcgttc cccataaaat 300 

tgccgcaagc aagacaaaca gaaccgatac tttcatacta acgatctctc cctactcgat 360 

cattcagaac tttttctatt gtaagataag tttgcggatt tttgaatcgc cgcttcggaa 420 

atttccctga aaagaggaaa tattcaacgc tggccgaatt catataatgg ccaaaaaaca 480 

attaaagtcg gaggaagcgg atg aaa aaa cga aca gtt tta ttc ttc ttg ttg 533 

Met Lys Lys Arg Thr val Leu Phe Phe Leu Leu 
15 10 

ate tgg etc gec gga tgt gcg age gee caa gag get gag gaa caa ace 581 
He Trp Leu Ala Gly Cys Ala ser Ala Gin Glu Ala Glu Glu Gin Thr 
15 20 25 



aaa tgg gtg aac age gaa cag aaa gcg att gag aac ggc att cgt tat 629 
Lys Trp val Asn Ser Glu Gin Lys Ala lie Glu Asn Gly lie Arg Tyr 
30 35 40 



gaa age att aca aaa gac gat att ata gac aaa ate gat tta aac got 677 
Glu ser He Thr Lys Asp Asp He lie Asp Lys lie Asp Leu Asn Gly 
45 50 55 

gaa caa gtc gtc gtt ttt cga ttc ggc gat teg gag gga gag ggg att 725 
Glu Gin val val Val Phe Arg Phe Gly Asp ser Glu Gly Glu Gly lie 
60 65 70 75 
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ggc etc gca cac ate aaa agg gaa aac ggc aac tat caa tgg trac cgc 773 
Gly Leu Ala His lie Lys Arg Glu Asn Gly ash Tyr Gin Trp Tyr Arg 
80 85 90 



gac tta aat tac gca att gta aaa teg gae cac ccg aaa acg gag aat 821 
Asp Leu Asn Tyr Ala lie val Lys Ser Asp His Pro Lys Thr Glu Asn 
95 100 105 



gcg gaa get tec gcg ccg ttc aca acc cct aag gga aga aag trac acg 
Ala Glu Ala ser Ala Pro Phe Thr Thr Pro Lys Gly Arg Lys Tyr Thr 
110 115 120 



869 



tta tat aca ggg gat gca gat cgc ctg aat ggt aca ttt gag act gat 917 
Leu Tyr Thr Gly Asp Ala Asp Arg Leu Asn Gly Thr Phe Glu Thr Asp 
125 130 135 



gac ggg ctt cat ttg gag ccg gtg gtc gat caa aaa acg ggc atg tat 965 
Asp Gly Leu His Leu Glu Pro val Val Asp Gin Lys Thr Gly Met Tyr 
140 145 150 155 

tat cag ate gtg cag gat teg gac tgaaatgaaa caaaaatget gtcgggttgt 1019 
Tyr Gin lie val Gin Asp Ser Asp 
160 

tcccgacagc atttcatttt ttacgatttc tttttccgea ctgtcaagag cagcgcagca 1079 

cctccaagaa geaeggegag gatcgacagg atcagggaag cggtttgaat cccttgtcct 1139 

ccttgactgt cttcattttc tgcggcagcg ttttgtttcg ttgaagegee gtrgtgcatca 1199 

accgtttcgt gtccgagttt tgeagegteg acaatgettg tgattgcatg eggggtateg 1259 

gegtcatcat caccggtcca ctcgacaatt gtgccgtcct tataatattg gtatgcgttc 1319 

caggcggcct tttgttcttt gtcagggttt ttggcggtga aggtaaactg ctggaattca 1379 

ccaggctgaa tgccgccgtt ttcggcttcc cacgtcaccc ttgttacttt ttcgtttttg 1439 

ccggtttcag tgcttgtttt ccaccccggc aceggttcat actgetgaaa ttc 1492 

<210> 194 

<211> 163 

<212> PRT 

<213> Bacillus licheniformis 



<400> 194 

Met Lys Lys Arg Thr val Leu Phe Phe Leu Leu lie Trp Leu Ala Gly 
15 10 15 

Cys Ala ser Ala Gin Glu Ala Glu Glu Gin Thr Lys Trp Val Asn ser 
20 25 30 

Glu Gin Lys Ala lie Glu Asn Gly He Arg Tyr Glu Ser lie Thr Lys 
35 40 45 

Asp Asp lie lie Asp Lys lie Asp Leu Asn Gly Glu Gin Val val val 
50 55 60 
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Phe Arg Phe Gly Asp Ser Glu Gly Glu Gly lie Gly Leu Ala His lie 
65 70 75 80 

Lys Arg Glu Asn Gly Asn Tyr Gin Trp Tyr Arg Asp Leu Asn T^r Ala 

lie val Lys Ser Asp His Pro Lys Thr Glu Asn Ala Glu Ala Ser Ala 
100 105 110 

pro Phe Thr Thr Pro Lys Gly Arg Lys Tyr Thr Leu Tyr Thr Gly Asp 
115 120 125 

Ala Asp Arg Leu Asn Gly Thr Phe Glu Thr Asp Asp Gly Leu His Leu 
130 135 140 

Glu Pro val val Asp Gin Lys Thr Gly Met Tyr Tyr Gin lie val Gin 
145 150 155 160 

Asp Ser Asp 



<210> 195 
<211> 1988 
<212> DNA 

<213> Bacillus licheni formis 
<220> 

<221> CDS 

<222> C501)..C1490) 
<223> 

<400> 195 

ttactgccac ctcccggaaa atttgattca aatgacctgt tgggttccgt tcattaaagg 60 

accttattaa tgttacaaca tggtataaat gagttgaatg ggaaaaatgt accgtgaaca 120 

aagaatctag ttgagcggtg gagcagggga ttccttatta tgactgcgat tttgcacatt 180 

tctccatttt cctgcaaggt caaaagacat agttcttaag ttttggattt ttggtgtgtt 240 

tattttttgt ttcacaaact ttaaggtaat tttaagaaag aggcgatctt gccaacccta 300 

aacagggttt ttcgaacaga atgtcaaata gattagatat ttcataagaa caagggggaa 360 

ttgtctgttt gtgatgaata aaggaggacg ggcggaattt ctgtcaggat gctcagctgg 420 

gttcttagaa aaaaatgcgg ctaaatatat atttatagat tgtaaacgct gtcttgtcct 480 

cgaccaacag ggggatgaag atg aag aag ctg tta gtt gtt tat gcc gtg atg 533 
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Met Lys Lys Leu Leu Val val Tyr Ala val Met 
1 5 10 

etc tgt ttg ttt ttt ctg tat gtc tac gac tac tec egg ggc gat aaa 
Leu cys Leu Phe Phe Leu Tyr Val Tyr Asp Tyr ser Arg Gly Asp Lys 
15 20 25 

gee ggt -tct gca gaa gaa age agg agg cct gcg gee gca ggc agt ctg 
Ala Gly Ser Ala Glu Glu Ser Arg Arg Pro Ala Ala Ala Gly Ser Leu 
30 35 40 

tec gaa aaa tac gtg atg gtc acg ttt caa teg gga ate gaa tat tgg 
ser Glu Lys Tyr val Met Val Thr Phe Gin Ser Gly lie Glu Tyr Trp 
45 50 55 

aag age ggt ctg aaa ggc ttt gag gat gee gcg cag ctt ttc aac gtc 
Lys ser Gly Leu Lys Gly Phe Glu Asp Ala Ala Gin Leu Phe Asn val 
60 65 70 75 

tct gtc gag tat egg ggg gcg gee cat tat gat gtc cat gag caa acg 
Ser val Glu Tyr Arg Gly Ala Ala His Tyr Asp val His Glu Gin Thr 
80 85 90 

ace gtc etc gag cag gtg att gca aaa aaa ccg gcg gga ate get gtt 
Thr val Leu Glu Gin val lie Ala Lys Lys Pro Ala Gly lie Ala val 
95 100 105 

, teg gca ata aac cca aaa get tta aac cct gtc ate gac aag gcg cac 869 
Ser Ala lie Asn Pro Lys Ala Leu Asn Pro Val lie Asp Lys Ala His 
110 115 120 

gag cag ggt att ccg ate gtt tta ttt gat tea gac gee ccg etc age 917 
Glu Gin Gly lie Pro lie val Leu Phe Asp ser Asp Ala Pro Leu Ser 
125 130 135 

aaa get tct aca tat ate ggc aca aat aat atg gaa gcg ggt get gtg 
Lys Ala ser Thr Tyr lie Gly Thr Asn Asn Met Glu Ala Gly Ala val 
1*0 145 150 155 

gee gca agg cga atg gee gaa ttt ttg aat gga aag gga gaa ace gcg 1013 
Ala Ala Arg Arg Met Ala Glu Phe Leu Asn Gly Lys Gly Glu Thr Ala 
160 165 170 

gtc att ace cag ccg cag cag tac aat cat cag gaa agg acg aag ggc 1061 
val lie Thr Gin Pro Gin Gin Tyr Asn His Gin Glu Arg Thr Lys Gly 
175 180 185 

ttt gaa caa aeg ate aag caa aaa tac ccg aac atg aag gtt gee gcg 1109 
Phe Glu Gin Thr lie Lys Gin Lys Tyr Pro Asn Met Lys Val Ala Ala 
190 195 200 



965 



gtt ttg gac gga aaa ggg gat gag ctg acg teg aaa aaa gaa gcg gcg 1157 
val Leu Asp Gly Lys Gly Asp Glu Leu Thr ser Lys Lys Glu Ala Ala 
205 210 215 

aag att ttg gag gaa aat ccg tec ate aaa gga att ttc acg act gaa 1205 
Lys lie Leu Glu Glu Asn Pro ser lie Lys Gly lie Phe Thr Thr Glu 
220 225 230 235 

gee aat gga gcg age ggc gtg gee cgt get gtg aag gag gcg gga ctt 1253 
Ala Asn Gly Ala Ser Gly val Ala Arg Ala val Lys Glu Ala Gly Leu 
240 245 250 

gaa ggg gaa gta tgt ate ate ggc ttt gat aaa gac aag aaa acg ctg 1301 
Glu Gly Glu Val Cys lie lie Gly Phe Asp Lys Asp Lys Lys Thr Leu 
255 260 265 

gac ggc ate aaa aac gga teg att tec gcg aca atg age cag gac aca 1349 
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Asp Gly lie Lys Asn Gly ser He Ser Ala Thr Met Ser Gin Asp Thr 
270 275 280 

tgg caa atg gqc tat tgg teg ctg cac atg ctg ttt ttc tea aat cac 
Trp Gin Met Gly Tyr Trp ser Leu His Met Leu Phe Phe ser Asn His 
285 290 295 



1397 



cat ctg aag cat gaa cgc ccg ctt ccg gec gca ate gac aca gqc att 1445 
His Leu Lys His Glu Arg Pro Leu Pro Ala Ala lie Asp Thr Gly lie 
300 305 310 315 



acc ate ata acg aaa gaa aat gtg gca gec tat tat gcg aat gat 1490 
Thr lie lie Thr Lys Glu Asn Val Ala Ala Tyr Tyr Ala Asn Asp 
320 325 330 



taaacgtttg atcaataatg cgccgatccg tcataagctg atcagccttc tcttgttaat 1550 

cagcatgetg ccgacgatcg gectgggcat tttatcggga tgggccgttg aaaatattat 1610 

tgaaaaacag gtgatcgacc aaacactgea getgategge gaagtgaaca agaeggctga 1670 

agtgtatgtc agccacatgc agaacctgac atatttaata tcaatgaatg aagaaatgga 1730 

agcgtttttt agtcataaaa aggaggatgg agaggeggat tataagegaa ggacgttttt 1790 

geagggectg acttctttat attecgaagc agegggtatt ctcgttgtca atgataaggg 1850 

tgagatgatc agcaatgaga tgtatgaacg cacgccgaca gatttgacaa aagaaccatg 1910 

gtatcaggcg gctctcgaca atgaagggat tttcaagatg ategggaage ctgtcaaccg 1970 

gaatatcaga agecatgt 1988 

<210> 196 
<211> 330 
<212> PRT 

<213> Bacillus licheniformis 



<400> 196 

Met Lys Lys Leu Leu Val Val Tyr Ala Val Met Leu Cys Leu Phe Phe 
15 10 15 

Leu Tyr Val T^r Asp Tyr Ser Arg Gly Asp Lys Ala Gly Ser Ala Glu 

Glu Ser Arg Arg Pro Ala Ala Ala Gly Ser Leu Ser Glu Lys Tyr val 
35 40 45 

Met val Thr Phe Gin Ser Gly He Glu Tyr Trp Lys Ser Gly Leu Lys 
50 55 60 

Gly Phe Glu Asp Ala Ala Gin Leu Phe Asn Val Ser Val Glu Tyr Arg 
65 70 75 80 

Gly Ala Ala His Tyr Asp val His Glu Gin Thr Thr Val Leu Glu Gin 
85 90 95 
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val lie Ala Lys Lys Pro Ala Gly lie Ala val ser Ala He Asn Pro 
100 105 110 

Lys Ala Leu Asn pro val He Asp Lys Ala His Glu Gin Gly lie Pro 
115 120 125 

lie val Leu Phe Asp ser Asp Ala Pro Leu Ser Lys Ala Ser Thr Tyr 
130 135 140 

lie Gly Thr Asn Asn Met Glu Ala Gly Ala val Ala Ala Arg Arg Met 
145 150 155 160 

Ala Glu Phe Leu Asn Gly Lys Gly Glu Thr Ala val lie Thr Gin Pro 
165 170 175 

Gin Gin Tyr Asn His Gin Glu Arg Thr Lys Gly Phe Glu Gin Thr lie 
180 185 190 

Lys Gin Lys Tyr Pro Asn Met Lys Val Ala Ala val Leu Asp Gly Lys 
195 200 205 

Gly Asp Glu Leu Thr Ser Lys Lys Glu Ala Ala Lys lie Leu Glu Glu 
210 215 220 

Asn Pro Ser lie Lys Gly lie Phe Thr Thr Glu Ala Asn Gly Ala Ser 
225 230 235 240 

Gly Val Ala Arg Ala Val Lys Glu Ala Gly Leu Glu Gly Glu Val Cys 
245 2SO 255 

lie lie Gly Phe Asp Lys Asp Lys Lys Thr Leu Asp Gly lie Lys Asn 
260 265 270 

Gly ser lie Ser Ala Thr Met Ser Gin Asp Thr Trp Gin Met Gly Tyr 
275 280 285 

Trp ser Leu His Met Leu Phe Phe ser Asn His His Leu Lys His Glu 
290 295 300 

Arg pro Leu Pro Ala Ala lie Asp Thr Gly lie Thr lie lie Thr Lys 
305 310 315 320 

Glu Asn Val Ala Ala Tyr Tyr Ala Asn Asp 
325 330 

<210> 197 
<211> 1677 
<212> DNA 
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<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C 501).. (1190) 

<223> 

<400> 197 

tgcgctgxgc tgtttcgcaa acttgtcttc tgtggcgatt atgcttggat gacttggaag 60 

aatggcgccg taccggcgtt cctatatcgg cgtctcagct tgaaagacgt gctgctcgaa 120 

cattggccaa ccttttaacg cagctatcgc ccgaatgtgt atcggataca tgataaccca 180 

gcgtaaagat aggaaggggc gagtgcgggg gggggggctg gggggggccg ggggggcgtc 240 

ggtggggggg gacagggcag gggcagttgg tagcgcgtgg tggaggtggg ccggggccga 300 

tgtggggggt gcgcgctgtc gggggcaatg cgtcattgta agtgagtgaa tttggttgcg 360 

ggggcaggat ttgagcctgg gacttcgggt tatagccgga cgagctgccg aactgcacca 420 

ggctgttgag taccagggtg gtatgaaatg ttcagccctt ttgcccaata agaaaaaata 480 

aaactgggag cgagaagatg atg aaa cga ate tgt gcc ata tgc tgg gga tec 533 

Met Lys Arg lie Cys Ala lie Cys Trp Gly Ser 
1 5 10 

ttg ctg acg ctg gcg ttc age ggc aat get gaa gcg att tec aac aag 581 
Leu Leu Thr Leu Ala Phe Ser Gly Asn Ala Glu Ala lie ser Asn Lys 
15 20 25 

gcg ate cat tgg ggt ttt tea aaa age aaa aac cat cag ccg gca gat 629 
Ala He His Trp Gly Phe Ser Lys Ser Lys Asn His Gin Pro Ala Asp 
30 35 40 

gcg ggt: caa gag ctg ace aac ctt tta cag cag tac gac gcc ttt tat 677 
Ala Gly Gin Glu Leu Thr Asn Leu Leu Gin Gin Tyr Asp Ala Phe Tyr 
45 SO 55 

ttg ggc aac aca aag gaa aaa acg ate tat ctg acc ttt gat aac ggc 725 
Leu Gly Asn Thr Lys Glu Lys Thr lie Tyr Leu Thr Phe Asp Asn Gly 
60 65 70 75 



tat gaa aac ggc tac acc cct cag gtg etc gat gtt ctg aaa aaa caa 773 
Tyr Glu Asn Gly T^r Thr Pro Gin val L|u Asp val Leu Lys Lys Gin 

aac gtc aaa gcg gcc ttt ttt gtg acg ggc cat ttt gtc aaa gat cag 821 
Asn val Lys Ala Ala Phe Phe val Thr Gly His Phe val Lys Asp Gin 
95 100 105 

ccg gag ctg ate aag cga atg gcc gag gag ggg cat ate ate gag aat 869 
Pro Glu Leu lie Lys Arg Met Ala Glu Glu Gly His lie lie Gly Asn 
110 115 120 

cat tea tat cac cat ccg gat ctg acg acg aaa aca age cgc gtc att 917 
His ser Tyr His His Pro Asp Leu Thr Thr Lys Thr Ser Arg Val lie 
125 130 135 

caa gag gaa ttg gaa teg gtc gat gag gag gtt tac aaa ate aca ggc 965 
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140 
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Leu 


Glu 


Ser 
145 


Val 


10294.000.ST25.txt 
Asp Glu Glu val Tyr Lys 
150 


He 


Thr 


Gly 
155 




gaa 
Glu 


aaa 
Lys 


aac 
Asn 


aac 
Asn 


etc 
Leu 
160 


tac 
Tyr 


ctg 
Leu 


aga ccg 
Arg Pro 


cct 
Pro 
165 


egg ggc 
Arg Gly 


att 
lie 


ttc 
Phe 


age 
Ser 
170 


gag 
Glu 


1013 


egg 
Arg 


«a 


etc 
Leu 


gaa 
Glu 
175 


gaa 
Glu 


acg 
Thr 


aaa 
Lys 


aag etc 
Lys Leu 
180 


ggc 

Gly 


tat caa 
Tyr Gin 


acg 
Thr 


gta 
Val 
185 


ttc 
Phe 


tgg 
Trp 


1061 


tct 
Ser 


«a 


get 
Ala 
190 


ttt 
Phe 


gtc 
val 


gat 

Asp 


tgg 
Trp 


aaa ate 
Lys lie 
195 


aat 
Asn 


gee caa 
Ala Gin 


aaa 
Lys 
200 


ggg 

Gly 


tgg 
Trp 


cgc 
Arg 


1109 


tat 
Tyr 


gcg 
Ala 
205 


tac 
Tyr 


gac 
Asp 


aat 
Asn 


atg 
Met 


atg 
Met 
210 


aaa cag 
Lys Gin 


get 

Ala 


cac ccc 
His Pro 
215 


ggc 

Gly 


gec 
Ala 


ate 
lie 


tat 
Tyr 


1157 


ctg 
Leu 
220 


ctt 
Leu 


cac 
His 


acc 
Thr 


gtc 
val 


ttc 
Phe 
225 


agg 
Arg 


cga tea 
Arg ser 


ccg 
Pro 


act tgaaaaaaga aggttataca 

Thr 

230 


1210 



tttaaaagee tcgatgacct gatgtttgaa aaatctatga tgettgagae ccttgaaaga 1270 

acaatgcccg ggtgccgagg tegcaatgeg taaaacattt gtttttcccc cccccgaaga 1330 

ccccgtctca aataatataa aatagatata aaaaaaaaga atcataataa aaaaagaata 1390 

tctatcccca ccaaagggag ggtggttttg ataaccagtc geagtegggg gaaagtgctc 1450 

aaccatggaa aaggggtgtg ttttatcatt aggcaggtgt gtgacaaagg eggtzaaaata 1510 

cagegaagea tccaatgttt tattaaaagc tattagcagg atggcaaagt geatxtcget 1570 

gttcaagact ttggaggggg catcgattca aaaagatatg ccgcgcgtgt tgacaaaggc 1630 

tttacatcaa caaeggagea tcatgatcag gccgccacgg gaatggg 1677 

<210> 198 

<211> 230 

<212> PRT 

<213> Bacillus licheniformis 

<400> 198 

Met Lys Arg He Cys Ala lie Cys Trp Gly ser Leu Leu Thr Leu Ala 
1 5 10 15 

Phe ser Gly Asn Ala Glu Ala lie Ser Asn Lys Ala lie His Trp Gly 
20 25 30 

Phe ser Lys ser Lys Asn His Gin Pro Ala Asp Ala Gly Gin Glu Leu 
35 40 45 

Thr Asn Leu Leu Gin Gin Tyr Asp Ala Phe Tyr Leu Gly Asn Thr Lys 
50 55 60 
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. . i Asp Asn Gly Tyr G 

65 70 75 8 



Glu Lys Thr lie Tyr Leu Thr phe Asp Asn Gly Tyr Glu Asn Gly Tgr 



Thr Pro Gin val Leu Asp val Leu Lys Lys Gin Asn Val Lys Ala Ala 
85 90 95 

Phe Phe Val Thr Gly His Phe val Lys Asp Gin pro Glu Leu He Lys 
100 " 105 110 

Arg Met Ala Glu Glu Gly His lie lie Gly Asn His ser Tyr His His 
y 115 120 125 

Pro Asp Leu Thr Thr Lys Thr ser Arg val lie Gin Glu Glu Leu Glu 
130 135 140 

ser Val Asp Glu Glu val Tyr Lys lie Thr Gly Glu Lys Asn Asn Leu 
145 150 155 160 

Tyr Leu Arg Pro Pro Arg Gly lie Phe Ser Glu Arg Val Leu Glu Glu 
165 170 175 

Thr Lys Lys Leu Gly Tyr Gin Thr val Phe Trp ser Val Ala Phe val 
180 185 190 

Asp Trp Lys He Asn Ala Gin Lys Gly Trp Arg Tyr Ala Tyr Asp Asn 
195 200 205 

Met Met Lys Gin Ala His Pro Gly Ala lie Tyr Leu Leu His Thr Val 
210 215 220 

Phe Arg Arg ser Pro Thr 

225 230 

<210> 199 

<211> 4041 

<212> DNA 

<213> Bacillus licheniformis 



<220> 

<221> CDS 

<222> C501) . . C3641) 
<223> 



<400> 199 

aagaaggaaa agccgaatta aagcttggcc atgccgaaca aattccttat ccggatcgtt 

cttttcataa agtattttca gtccacacca tttatttttg gacggatttc aaacaggcat 
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taaaagaaat ttaccgtgtt ttacaggttg acggcacgct gtttctcgct gtgcatctgg 

aagggcaaat gaaaaaatcg aaaaaaacaa aaggcttttc cttatactca gaagagcaaa 

tcaagcaact gcttgaggaa agccatttca gagacatcac ggtacatatg aacaaaaatt 

actgctgcat ttctgcggta aaatcatgaa ctttgtatga tcatcccttt caatacggaa 

gggatttttt atgtttgata gagttgaaac tggatcttaa atatcatatt tttgattttt 

aaagaaaagt attccattaa catagcaaac atggtttaat atcaaagtga acgtttttac 

tatattttcc ggaggtattt atg aac aaa agg ate gtg aaa agt tea att gtt 

Met Asn Lys Arg He vaT Lys Ser Ser lie val 
15 10 

ttc ttt etc ctt gee gca tta att ttt ggc cag ctg cct tta ccg aag 
Phe Phe Leu Leu Ala Ala Leu lie Phe Gly Gin Leu pro Leu Pro Lys 
15 20 25 

aca atg gca gcg gaa gac age gtt ccg aat aac gaa ace aca ttg ace 
Thr Met Ala Ala Glu Asp Ser Val Pro Asn Asn Glu Thr Thr Leu Thr 
30 35 40 

age gcg tec cct gtt gaa get teg ttt caa age gat gac gag gtg cat 
ser Ala ser Pro val Glu Ala ser Phe Gin Ser Asp Asp Glu Val His 
45 50 55 

tgg tat aaa gtc aat cct tea aat cag gaa ate gca aac tat acg cac 
Trp Tyr Lys Val Asn Pro Ser Asn Gin Glu lie Ala Asn Tyr Thr His 
60 65 70 75 

ttc cgc gtc aaa ttg aaa tea gat gca gag ctg aac att tec gtc tac 
Phe Arg val Lys Leu Lys Ser Asp Ala Glu Leu Asn lie ser Val Tyr 
80 85 90 

tec age ctg gaa aat gca act ggt cat caa acg ttt gac cga tac aac 
ser ser Leu Glu Asn Ala Thr Gly His Gin Thr Phe Asp Arg Tyr Asn 
95 100 105 

ggc tac tec tat gaa aat aat cct get tta ate gat ttt ccg att gec 
Gly Tyr ser Tyr Glu Asn Asn Pro Ala Leu lie Asp Phe Pro lie Ala 
110 115 120 



tgg aaa ggt cct tac tac ata aaa gta gaa aat cac cat gat gag gaa 
Trp Lys Gly Pro Tyr Tyr lie Lys val Glu Asn His His Asp Glu Glu 
125 130 135 



aac gaa acc act tea att aca gat att tct tac ace ate age tat gaa 
Asn Glu Thr Thr ser lie Thr Asp lie Ser Tyr Thr lie ser Tyr Glu 
140 145 150 155 



ggc gtc acc ctg cct ccg tea ate caa gag gca gaa gaa gag tgt ccg 
Gly val Thr Leu Pro Pro Ser lie Gin Glu Ala Glu Glu Glu cys Pro 
160 165 170 



gca gaa tta age gtt tec gaa agg gaa aca ggc aag ggc ata tta aaa 

Ala Glu Leu Ser Val Ser Glu Arg Glu Thr Giy Lys Gly lie Leu Lys 

175 180 185 

cag tta aga acg ate agg gat gaa gtt ctt tea aaa act gaa aaa gga 

Gin Leu Arg Thr lie Arg Asp Glu val Leu Ser Lys Thr Glu Lys Gly 
190 195 200 

aaa gag ctg tct tec ctt tac tat aaa gca get cca ttc ate age gca 

Lys Glu Leu ser Ser Leu Tyr Tyr Lys Ala Ala Pro Phe lie ser Ala 
205 210 215 
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aaa atg etc ttt aac aaa teg atg aga gac agt gtc tac aaa gac ctg 

Lys Met Leu Phe Asn Lys Ser Met Arg Asp Ser val Tyr Lys Asp Leu 

220 225 230 235 



gtg cag ctg aag ccg ctg ttt gca gat gtc get aaa aac gga caa gtg 
val Gin Leu Lys Pro Leu Phe Ala Asp Val Ala Lys Asn Gly Gin val 
240 245 250 

age gca tac teg att acg aat gat gat caa aaa gcg ate agt cgc ctg 
ser Ala Tyr Ser He Thr Asn Asp Asp Gin Lys Ala lie Ser Arg Leu 
255 260 265 

tac gaa aca get cgc gcg tec gtt ccc gag ccg ttg aaa aaa cag ctg 
Tyr Glu Thr Ala Arg Ala Ser Val Pro Glu Pro Leu Lys Lys Gin Leu 
270 275 280 

gat caa gtc gcg aaa gac ate ggc ate gaa caa tta aca ggc age aaa 
Asp Gin val Ala Lys Asp lie Gly lie Glu Gin Leu Thr Gly Ser Lys 
285 290 295 

gta teg get gtg ctt gaa aaa gcg ggg atg gcg aca get tea tea age 
val ser Ala val Leu Glu Lys Ala Gly Met Ala Thr Ala ser ser Ser 
30O 305 310 315 



gcg ccc gaa aac cgt tac ate gta aaa ttg ,aaa gaa ggc aaa aaa ccg 

Ala Pro Glu Asn Arg Tyr lie Val Lys Leu Lys Glu Gly Lys Lys Pro 

320 325 330 

gga tct ttc aaa tct aaa gee caa tea tec ggc gtc cag gca tta gag 

Gly Ser Phe Lys Ser Lys Ala Gin ser ser Gly val Gin Ala Leu Glu 

335 340 345 

ccc etc ggt aaa age aaa acg gca ttt aaa gat atg tac gtt gtg gaa 

Pro Leu Gly Lys Ser Lys Thr Ala Phe Lys Asp Met Tyr val val Glu 

350 355 360 

atg aag gaa age cgt tct tec gga ttc aaa gcg gcg gca aag caa tat 

Met Lys Glu ser Arg ser Ser Gly Phe Lys Ala Ala Ala Lys Gin Tyr 

365 370 375 

cag gcg gca gec tec aag ate gee aag atg cct gaa gtg gaa ttc gtc 

Gin Ala Ala Ala Ser Lys lie Ala Lys Met Pro Glu val Glu Phe Val 

380 385 390 395 

gaa cag gtt cag caa tat gaa gca ctg tea aga gac acc caa tat cca 

Glu Gin val Gin Gin Tyr Glu Ala Leu Ser Arg Asp Thr Gin Tyr Pro 

400 405 410 



tat caa tgg teg etc aaa aat aac ggc aaa aac cgt get gcg aat get 
Tyr Gin Trp Ser Leu Lys Asn Asn Gly Lys Asn Arg Ala Ala Asn Ala 
415 420 425 



gac ata caa ttt gaa cag ctt cag aag ctg atg aaa ggc aaa aag ctg 
Asp lie Gin Phe Glu Gin Leu Gin Lys Leu Met Lys Gly Lys Lys Leu 
430 435 440 



aaa gat aca gta ate gec gtc gtt gac aca ggc gtt gat cat acc ctt 
Lys Asp Thr val lie Ala Val val Asp Thr Gly val Asp His Thr Leu 
445 450 455 

gcg gat tta age ggc age gtc aaa aaa gac gaa ggc tat aac tat gtc 
Ala Asp Leu ser Gly Ser Val Lys Lys Asp Glu Gly Tyr Asn Tyr val 
460 465 470 475 

ggc cgc acg gcg gat gcg atg gat gac aat ggc cac ggc aca cac gtg 
Gly Arg Thr Ala Asp Ala Met Asp Asp Asn Gly His Gly Thr His val 
480 485 490 
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tea ggc ate att gca gcc gcg caa gac aac cat ttt teg atg gcg gga 2021 
ser Giy He lie Ala Ala Ala Gin Asp Asn His Phe Ser Met Ala Giy 
495 500 505 

ate aat get tat gcc aaa att ctg cct gtc aaa gtg ctg gat tct tea 2069 
lie Asn Ala Tyr Ala Lys lie Leu Pro val Lys val Leu Asp Ser Ser 
510 515 520 

ggc agt gga gat acg gaa cag att gca aac ggc ate ate tat gcc gcc 2117 
Giy Ser Giy Asp Thr Glu Gin lie Ala Asn Giy lie lie Tyr Ala Ala 
525 530 535 

gac cac ggt gca aaa gtc ate aat tta agt ctt ggc ggg cca tac age 2165 
Asp His Giy Ala Lys val lie Asn Leu Ser Leu Giy Giy Pro Tyr Ser 
540 545 550 555 

egg gtg atg gaa tat gcg ctt aaa tat gcg get tct aaa aat gtg acg 2213 
Arg val Met Glu Tyr Ala Leu Lys Tyr Ala Ala Ser Lys Asn val Thr 
y 560 565 570 

ate gtt gcc gcc acc gga aat gac gga gta teg gag att tec tac cct 2261 
lie val Ala Ala Thr Giy Asn Asp Giy val Ser Glu lie ser Tyr Pro 
575 580 585 

gca tct teg aaa tat acg ctt tea gtc ggg gcg acc aat aat etc gat 2309 
Ala ser ser Lys Tyr Thr Leu ser val Giy Ala Thr Asn Asn Leu Asp 
590 595 600 

ctt gtc teg gac tac tec aat tat gga aaa ggt etc gat atg gtg gcg 2357 
Leu val Ser Asp Tyr ser Asn Tyr Giy Lys Giy Leu Asp Met Val Ala 
605 610 615 

ccg gga acc gat att cca age etc gtt ccg gac ggg aat gtc act tat 2405 
Pro Giy Thr Asp lie Pro Ser Leu Val Pro Asp Giy Asn Val Thr Tyr 
620 625 630 635 

atg age gga aca teg atg gcg gcg ccg cac gtg gca get gca gca gga 2453 
Met Ser Giy Thr Ser Met Ala Ala Pro His val Ala Ala Ala Ala Giy 
640 645 650 

ctt ctt ttg tea cag aat ccg tec ttg aaa cca aag caa ate gca age 2501 
Leu Leu Leu Ser Gin Asn Pro Ser Leu Lys Pro Lys Gin lie Ala Ser 
655 660 665 

eta ttg acc gag acg aca gca gat gtg gca ttt gaa gag cag gat aat 2549 
Leu Leu Thr Glu Thr Thr Ala Asp Val Ala Phe Glu Glu Gin Asp Asn 
670 675 680 

cca aac ccg gat tat gac ctg gat ata gaa ccg get gca caa att ccc 2597 
Pro Asn Pro Asp Tyr Asp Leu Asp lie Glu Pro Ala Ala Gin lie Pro 
685 690 695 

gga tat gac ttc gtc tec ggg tgg gga agg ctg aat gtt ttt cat gca 2645 
Giy Tyr Asp Phe val Ser Giy Trp Giy Arg Leu Asn val Phe His Ala 
700 705 710 715 

gcc age gtt ttt gag ctg aac atg aag gtt cat ccc gtt tta aac cgc 2693 
Ala ser Val Phe Glu Leu Asn Met Lys val His Pro val Leu Asn Arg 
720 725 730 

cat acg gca gtg aca ggc aca gcc aaa age ggt gtg acg gtc aaa ate 2741 
His Thr Ala val Thr Giy Thr Ala Lys Ser Giy val Thr val Lys lie 
735 740 745 

ttg cga ggg aag caa gta ttg ggg acg ggc acg gcc gga aaa tea ggc 2789 
Leu Arg Giy Lys Gin val Leu Giy Thr Giy Thr Ala Giy Lys Ser Giy 
750 755 760 
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gcg ttt tea gtg aaa att ccg gec cag aag gcg ggg caa gtt ctt cat 2837 

Ala Phe ser val Lys lie Pro Ala Gin Lys Ala Giy Gin val Leu His 
765 770 775 

gtc gcg gca teg ggc cat cag gcg gaa acc teg etc aga acc gtc gtg 2885 

val Ala Ala Ser Giy His Gin Ala Glu Thr Ser Leu Arg Thr Val val 
780 785 790 795 

gaa aaa gcg ccg aaa aac ccg tec gtc aaa cgc ate acg aac aaa gat 2933 

Glu Lys Ala Pro Lys Asn Pro ser val Lys Arg lie Thr Asn Lys Asp 

800 805 810 

act gee gta acg ggt aga acg gca gee ggc tac acg ate aaa gtg aaa 2981 

Thr Ala val Thr Giy Arg Thr Ala Ala Giy Tyr Thr lie Lys Val Lys 
815 820 825 

aac gcg tgc aaa aaa gtg ate gcg caa ggc aga gcg gat gca tec gtg 3029 

Asn Ala cys Lys Lys val lie Ala Gin Giy Arg Ala Asp Ala Ser val 
830 835 840 

age gtt aaa gtg aaa ate aac aag caa aaa gaa tat gec gtt ttg tat 

ser val Lys vaT Lys lie Asn Lys Gin Lys Glu Tyr Ala val Leu Tyr 
845 850 855 

gtc tec gca tct get gat gac cac aga gaa age ggc gat gtc aaa atg 3125 

val ser Ala ser Ala Asp Asp His Arg Glu Ser Giy Asp val Lys Met 
860 865 870 875 

acg gtg get gac gtc ate ccg cca ggc gee ccg aaa gtt tat cag gtt 3173 

Thr val Ala Asp Val lie Pro Pro Giy Ala pro Lys Val Tyr Gin val 

880 885 890 

tec gat aaa agt acg gtg att cag gga aaa aca gaa gca aac gcg caa 3221 

ser Asp Lys ser Thr val lie Gin Giy Lys Thr Glu Ala Asn Ala Gin 
895 900 905 



| Val lie Giy Val Thr Ala Lys Asp Lys Ala Giy Asn val Ser Lys Ala 
9 940 945 950 955 

aca gee gtc act gtg ctt gac aaa acc ccg ccg tct gcg ccg aag gtg 3413 

Thr Ala val Thr val Leu Asp Lys Thr Pro Pro ser Ala Pro Lys Va 

960 965 970 



3077 



gtc age gca aaa get aaa gga aag acg ate get tec ggc aaa gcg aac 3269 

val Ser Ala Lys Ala Lys Giy Lys Thr lie Ala ser Giy Lys Ala Asn 
910 915 920 

gga aaa ggt gaa tac aag ctg aaa ate age agg caa aaa gee gga acc 3317 

Giy Lys Giy Glu Tyr Lys Leu Lys lie Ser Arg Gin Lys Ala Giy Thr 

925 930 935 

gtc ate ggt gta aca gca aag gat aaa gee gga aat gtc age aaa gcg 3365 

ly val Thr Ala Lys Asp Lys Ala Gl\ 



aat ccg gtg aca aac aag age acg gec gtt aag ggg aaa gca gaa gcg 
Asn Pro Val Thr Asn Lys ser Thr Ala val Lys Giy Lys Ala Glu Ala 
975 980 985 

aac gec gec ate ate gtc aaa tea gga aag aaa acg ate gga acc ggc 
Asn Ala Ala lie lie val Lys ser Giy Lys Lys Thr lie Giy Thr Giy 
990 995 1000 

aag gee gat aaa aaa ggc gcg ttt ttt gtc aaa ata aaa aaa caa 
Lys Ala Asp Lys Lys Giy Ala Phe Phe val Lys lie Lys Lys Gin 
1005 1010 1015 

aag gca aac acc gtt tta gcg gtc act gca aaa gat aaa gec ggc 3599 
Lys Ala Asn Thr Val Leu Ala val Thr Ala Lys Asp Lys Ala Giy 
1020 1025 1030 
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aat acg age aaa gtg age aaa ata aaa gtc aaa aag gca aaa 3641 
Asn Thr ser Lys VaT Ser Lys lie Lys val Lys Lys Ala Lys 
1035 1040 1045 

taatccgata geggaggaac tgatgacata tcagttcctc tttttttcat caaaattaat 3701 

atataagaat attattaaat ctgcactgtc tgttttcaat ttgtgatttt cagctcatat 3761 

cgccaattgg tcctattatc ccttttttca ttttccctta aaaattttta tattaaaaaa 3821 

ggaatcttcg ggtgttctgt caaaaagtga atgtattgga aacageggaa tgaacgttca 3881 

ttccgctgac ttggagggca aaatcaatgg aatcggaaag caaatatcag aagattatcg 3941 

aggcttcget cgtcctttcg eggacagagg ctttgacgcc gcaaccattc ccatgatcgc 4001 

cgataaggca aacgtcggtg caggcaccat ctaccgctac 4041 

<210> 200 
) <211> 1047 
<212> PRT 

<213> Bacillus licheniformis 
<400> 200 

Met Asn Lys Arg lie val Lys Ser ser lie val Phe Phe Leu Leu Ala 
15 10 15 

Ala Leu lie Phe Gly Gin Leu Pro Leu Pro Lys Thr Met Ala Ala Glu 
20 25 30 

Asp ser Val Pro Asn Asn Glu Thr Thr Leu Thr ser Ala ser Pro Val 
35 40 45 



Glu Ala Ser Phe Gin ser Asp Asp Glu val His Trp Tyr Lys val Asn 
50 55 60 

Pro Ser Asn Gin Glu lie Ala Asn Tyr Thr His Phe Arg val Lys Leu 
65 70 75 80 

Lys ser Asp Ala Glu Leu Asn lie ser Val Tyr Ser Ser Leu Glu Asn 
85 90 95 

Ala Thr Gly His Gin Thr Phe Asp Arg Tyr Asn Gly Tyr Ser Tyr Glu 
100 105 110 

Asn Asn Pro Ala Leu lie Asp Phe Pro lie Ala Trp Lys Gly Pro Tyr 
115 120 125 

Tyr lie Lys val Glu Asn His His Asp Glu Glu Asn Glu Thr Thr ser 
130 135 140 
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„ _.j ser Tyr Glu Gly va 

145 150 155 160 



lie Thr Asp lie Ser Tyr Thr lie ser Tyr Glu Gly val Thr Leu Pro 

15C 



pro ser He Gin Glu Ala Glu Glu Glu cys Pro Ala Glu Leu Ser val 
165 170 175 

ser Glu Arg Glu Thr Gly Lys Gly lie Leu Lys Gin Leu Arg Thr lie 
180 185 190 

Arg Asp Glu val Leu ser Lys Thr Glu Lys Gly Lys Glu Leu Ser Ser 
195 200 205 



Leu Tyr Tyr Lys Ala Ala Pro Phe lie ser Ala Lys Met Leu Phe 
210 215 220 



Asn 



Lys ser Met Arg Asp Ser Val Tyr Lys Asp Leu Val Gin Leu Lys Pro 
225 230 235 240 

Leu Phe Ala Asp val Ala Lys Asn Gly Gin val ser Ala Tyr ser lie 
245 250 255 

Thr Asn Asp Asp Gin Lys Ala lie Ser Arg Leu Tyr Glu Thr Ala Arg 
260 265 270 

Ala ser val Pro Glu Pro Leu Lys Lys Gin Leu Asp Gin val Ala Lys 
275 280 285 

Asp lie Gly lie Glu Gin Leu Thr Gly ser Lys val Ser Ala Val Leu 
290 295 300 

Glu Lys Ala Gly Met Ala Thr Ala Ser Ser Ser Ala pro Glu Asn Ar 
305 310 315 32 

Tyr He val Lys Leu Lys Glu Gly Lys Lys Pro Gly Ser Phe Lys Ser 
325 330 335 

Lys Ala Gin Ser Ser Gly val Gin Ala Leu Glu Pro Leu Gly Lys Ser 
340 345 350 

Lys Thr Ala Phe Lys Asp Met Tyr Val val Glu Met Lys Glu ser Arg 
355 360 365 

ser ser Gly Phe Lys Ala Ala Ala Lys Gin Tyr Gin Ala Ala Ala ser 
370 375 380 

Lys He Ala Lys Met Pro Glu val Glu Phe val Glu Gin val Gin Gin 
385 390 395 400 

Tyr Glu Ala Leu ser Arg Asp Thr Gin Tyr Pro Tyr Gin Trp ser Leu 
405 410 415 
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Lys Asn Asn Gly Lys Asn Arg Ala Ala Asn Ala Asp lie Gin Phe Glu 
420 425 430 

Gin Leu Gin Lys Leu Met Lys Gly Lys Lys Leu Lys Asp Thr val lie 
. 435 440 445 

Ala Val Val Asp Thr Gly Val Asp His Thr Leu Ala Asp Leu Ser Gly 
450 455 460 

ser val Lys Lys Asp Glu Gly Tyr Asn Tyr val Gly Arg Thr Ala Asp 
465 470 475 480 

Ala Met Asp Asp Asn Gly His Gly Thr His val Ser Gly lie lie Ala 
485 490 495 

Ala Ala Gin Asp Asn His Phe Ser Met Ala Gly lie Asn Ala Tyr Ala 
500 505 510 

Lys He Leu Pro val Lys val Leu Asp Ser ser Gly ser Gly Asp Thr 
515 520 525 

Glu Gin lie Ala Asn Gly lie lie Tyr Ala Ala Asp His Gly Ala Lys 
530 535 540 

val lie Asn Leu ser Leu Gly Gly Pro Tyr ser Arg val Met Glu Tyr 
545 550 555 560 

Ala Leu Lys Tyr Ala Ala ser Lys Asn Val Thr lie Val Ala Ala Thr 
565 570 575 

Gly Asn Asp Gly val ser Glu lie ser Tyr Pro Ala Ser ser Lys Tyr 
580 585 590 

Thr Leu Ser Val Gly Ala Thr Asn Asn Leu Asp Leu Val Ser Asp Tyr 
595 600 605 

ser Asn Tyr Gly Lys Gly Leu Asp Met Val Ala Pro Gly Thr Asp lie 
610 615 620 

Pro ser Leu Val Pro Asp Gly Asn val Thr Tyr Met ser Gly Thr ser 
625 630 635 640 

Met Ala Ala Pro His val Ala Ala Ala Ala Gly Leu Leu Leu Ser Gin 
645 650 655 

Asn Pro ser Leu Lys Pro Lys Gin lie Ala ser Leu Leu Thr Glu Thr 
660 665 670 

Thr Ala Asp Val Ala phe Glu Glu Gin Asp Asn Pro Asn Pro Asp Tyr 
675 680 685 
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Asp Leu Asp He Glu Pro Ala Ala Gin He pro Gly Tyr Asp Phe val 
690 695 700 

Ser Gly Trp Gly Arg Leu Asn vai Phe His Ala Ala Ser Val Phe Glu 
705 710 715 720 

Leu Asn Met Lys vai His Pro vai Leu Asn Arg His Thr Ala Vai Thr 
725 730 735 

Gly Thr Ala Lys Ser Gly vai Thr vai Lys lie Leu Arg Gly Lys Gin 
740 745 750 

vai Leu Gly Thr Gly Thr Ala Gly Lys ser Gly Ala Phe Ser Vai Lys 
755 760 765 

lie Pro Ala Gin Lys Ala Gly Gin vai Leu His vai Ala Ala ser Gly 
770 775 780 

His Gin Ala Glu Thr Ser Leu Arg Thr vai Vai Glu Lys Ala Pro Lys 
785 790 795 800 

Asn Pro ser Vai Lys Arg lie Thr Asn Lys Asp Thr Ala vai Thr Gly 
805 810 815 

Arg Thr Ala Ala Gly Tyr Thr lie Lys Vai Lys Asn Ala Cys Lys Lys 
820 825 830 

vai lie Ala Gin Gly Arg Ala Asp Ala ser val Ser val Lys val Lys 
835 840 845 

lie Asn Lys Gin Lys Glu Tyr Ala val Leu Tyr val ser Ala Ser Ala 
850 855 860 

Asp Asp His Arg Glu Ser Gly Asp Val Lys Met Thr val Ala Asp Val 
865 870 875 880 

lie Pro Pro Gly Ala Pro Lys val Tyr Gin val ser Asp Lys ser Thr 
885 890 895 

val lie Gin Gly Lys Thr Glu Ala Asn Ala Gin val Ser Ala Lys Ala 
900 905 910 

Lys Gly Lys Thr lie Ala Ser Gly Lys Ala Asn Gly Lys Gly Glu Tyr 
915 920 925 

Lys Leu Lys lie Ser Arg Gin Lys Ala Gly Thr val lie Gly val Thr 
930 935 940 

Ala Lys Asp Lys Ala Gly Asn Val ser Lys Ala Thr Ala val Thr val 
945 950 955 960 

Page 342 



10294. 000 • 5T25.txt 
Leu Asp Lys Thr Pro Pro Ser Ala Pro L^s Val Asn pro Val Thr Asn 



Lys Ser Thr Ala val Lys Gly Lys Ala Glu Ala Asn Ala Ala lie lie 
980 985 990 

val Lys Ser Gly Lys Lys Thr He Gly Thr Gly Lys Ala Asp Lys Lys 
995 1000 1005 

Gly Ala Phe Phe val Lys lie Lys Lys Gin Lys Ala Asn Thr val 
1010 1015 1020 

Leu Ala val Thr Ala Lys Asp Lys Ala Gly Asn Thr ser Lys val 
1025 1030 1035 

ser Lys lie Lys val Lys Lys Ala Lys 
1040 1045 

<210> 201 

<211> 31 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Primer EcoRI <L12 574-594> 

<400> 201 

gactgaattc gtgcgagttc ctccacattc g 

<210> 202 

<211> 39 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> Primer Hindlll Bglll <L12 1074-1052> 

<400> 202 

gactaagctt agatctactc tataagttag tttgtcacc 

<210> 203 

<211> 43 

<212> DNA 

<213> Artif i ci al sequence 
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<220> 

<223> Primer Kpnl Bglll BamHI <L12 1500-1520> 
<400> 203 

gactggtacc agatctggat ccgaaaacgg ttgctgtcaa egg 

<210> 204 

<211> 32 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Hindlll <L12 2007-1986> 

<400> 204 

gactaagctt atcttttgtg gagatgettt gg 
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